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TRANSACTIONS 
OF 
VASSAR BROTHERS’ INSTITUTE, 


POUGHKEEPSIE, N. Y. 
1881-—1885. 


JUNE 13, 1881. 


The following gentlemen, as incorporators of Vassar 
Brothers’ Institute, viz. :-Matthew Vassar, Jr., John Guy 
Vassar, A. P. Van Gieson, Jolin P. Adriance, S. M. Buck- 
ineham, W. G. Stevenson, L. C+ Cooley, W. B. Dwight, 
E. Elsworth, eee Pelton, T. J. Backus and CG. N. 
Arnold, met at the residence of Dr. W. G. Stevenson for 
the purpose of organizing the Institute ene to the 
plans specified in its certificate of incorporation. By- 
laws were adopted which state that the object of the 
society is ‘‘to promote education and useful knowledge 
in the departments of Science, Literature, and Art, by 
investigating and discussing subjects appertaining there- 
to, and by establishing and maintaining a Museum, a 
Library, and a collection of works of art and objects of 
historic interest in furtherance of such object. 

“That the object of the Society may be better attained, 
there shall be three sections; one devoted to scientific 
research, and known as the Se ientific Section, one devoted 
to literary work, and known as the Literary Section, and 
one devoted to artistic work, and known as the Art Seec- 
tion.” 

Fifty-five members were elected. 


JUNE 23, 1881—SPECIAL MEETING, 


Mr. Matthew Vassar, J1., President, pro tem., in the chair; 
twenty-six members present. 
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The certificate of incorporation was read by Dr. Ste- 
venson, who also stated the general facts relative to the 
object and methods of the Society as defined by its By- 

‘ laws. 

The following gentlemen were elected officers of the 

Institute : 


President, - -- Mr. MarrHEw VASSAR, JR. 
Vice-President,  - Mr. Joun Guy VASSAR. 
Secretary, . - Wrii1am G. Stevenson, M.D. 
LPTEASUTCT, © = - EDWARD ELSwortH, Esa. 
Curator of Museum, - Prof. WinLiamM B. Dwrent. 
Art Director, z Prof. Henry Van INGEN 
Librarian, - - JosEpn I. Jackson, Esq. 


At the request of the President, an advisory commit- 
tee, consisting of Messrs. Dwight, Cooley, Backus, Els- 
worth and Stevenson, was appointed to consult with the 
architect relative to the building to be erected. 


SEPTEMBER 6, 1881—SPECIAL MEETING. 


Mr.S8.M. Buckingham, President, pro tem., in the chair; 
eighteen members present. 

“Announcement was made by the Secretary of the 
death of the President, Mr. Matthew Vassar, Jr., and on 
motion, Messrs. Van Gieson, Backus, Cooley and Swan 
were appointed a committee to draft and present to the 
Institute at a subsequent meeting, resolutions of respect, 
together with a biographical sketch of Mr. Vassar. 

Morty members were elected. 


OCTOBER 5, 1881—SPECIAL MEETING. 


Prof. T, J. Backus, President, pro tem., in the chair ; 
twelve ree present. 
Thirty members were elected. 


_ OCTOBER 12, 1881—FIRST REGULAR MI'KTING. 


A. P. Van Gieson, D.D., President, pro tem., in the 
chair ; twenty-nine members present. 

The Recording Secretary of the Scientific Section re- 
ported that the Section had been organized, by-laws had 
been adopted, and Prof. L. C. Cooley had been elected 
Chairman. and Mr. C. N. Arnold Recording Secretary. 
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The Recording Secretary of the Literary Section re- 
ported that the ‘Section had been or eanized, with Prof. 
T. J. Backus, Chairman, and H. Y. Pelton, Esq., Record- 
ing Secretary. 

The Recording Secretary of the Art Section reported 
that the Section had been organized, with Prof. H. Van 
Ingen, Chairman, and Mr. C28, Bissell, Recording Sec- 
retary. 

Dr. Van Gieson, from the committee previously ap- 
pointed to prepare a brief biographical minute, and 
resolutions with reference to the decease of Matthew 
Vassar, Jr., the first, and recently elected President of 
the Institute, reported as follows : 

Matthew Vassar, Jr. was born in Poughkeepsie, May 
11, 1809. During his boyhood he enjoyed such educa- 
tional advantages as were afforded by the district schools 
of Poughkeepsie (then a village), and afterwards by the 
Academy which was then ition at the corner of Acad- 
emy and Cannon streets. 

At the age of fifteen he entered into business under the 
direction of his uncle, Matthew Vassar, Sr., and at the 
age of twenty-two was admitted as a partner, and remain- 
ed in the same business until 1863. 

When Vassar College was founded by the liberality of 
his uncle, he was made one of the Trustees and also 
Treasurer of the College, which offices he continued to 
hold until the time of his decease, performing the duties 
of both with fidelity and sagacity. 

Throughout all the active years of his life, he was iden- 
tified with the business interests of Poughkeepsie, and 
was deeply solicitous for its prosperity. 

About two years ago he, in connection with his brother 
John Guy Vassar, erected and made over to Vassar Col- 
lege the Vassar Brothers’ Laboratory ; still more recently 
the two brothers erected, equipped and endowed the 
Vassar Brothers’ Home for Aged Men, anda few months 
before his death the two brothers planned for the erec- 
tion of a building for Vassar Brothers’ Institute, which, 
under his fostering care, had been organized, and over 
which he was elected its first President. * * * 

Mr. Vassar died August 10, 1881. 

The following resolutions are respectfully submitted : 
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Resolved, That in the decease of Matthew Vassar, Ji, 
Vassar Brothers’ Institute has sustained a most afflictive 
bereavement in the loss of an efficient President and 
Trustee, a wise counsellor and steadfast friend. 

Resolved, That while we mourn our loss, we gratefully 
recognize his solid manliness, his unsullied integrity, his 
large usefulness, his generous philanthropy, and espec- 
ially his deep and practical interest in the work of edu- 
cation and the advancement of knowledge. 

Resolved, That as a token of special respect, the office 
of President, made vacant by the decease of Matthew 
Vassar, Jr., remain vacant until the regular meeting in 
May next, and that the by-law requiring the election of 
President in case of vacancy be suspended until that 
time. 

Resolved, That we hereby extend to the widow and 
brother of the deceased our heartfelt sympathies in their 
bereavement. 

NOVEMBER 9, 1881—SECOND REGULAR MEETING. 

L. C. Cooley, Ph.D., President, pro tem., in the chair ; 
eleven members present. 

Donations were received for the Museum from Dr. 
W.G. Stevenson, Dr. E. C. Bolton and Mr. G. Cornwell ; 
for the Library, from Dr. W. G. Stevenson, J. I. Jackson, 
Esq., Mr. H. R. Howard and Mr. F. B. Sanborn. 

The Recording Secretary of the Literary Section re- 
ported that Prof. T. J. eee opened the public meet- 
ings of that Section Nov. 1, 1881, with an address on 
“The Philosophy of Collegiate Edneation.’ 

Twelve members were elected. 

Dr. Stevenson presented the following preamble and 
resolution, which, on motion, were adopted : 

“WHEREAS, Vassar Brothers’ Institute, as now orga- 
nized seeks, through its Scientific Section, to promote 
useful knowledge in the departments of Natural, Physic- 
al and Biological science, by investigating and discussing 
only subjects appertaining thereto, and by establishing 
and maintaining a Museum and a Library in further. 
ance thereof; and since the object of the Scientific See- 
tion, and the methods to attain such object are in reality 
identical with the object and methods of the Poughkeap- 
sie Society of Natural Science, and since through the 
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generous gift of Mr. John Guy Vassar, a building with 
ample facilities is being prov ided for the Institute and 
its Sections, which will enable scientific work to be pros- 
ecuted under more favorable conditions than are enjoyed 
by the Society of Natural Science, therefore, be it 

Resolved, That Vassar Brothers’ Institute extend to 
the Poughkeepsie Society of Natural Science a cordial 
invitation to join the Institute, that with their united 
strength the object sought by both societies may be bet- 
ter attained. 


DECEMBER 14, 1881—THIRD REGULAR MEETING. 


A.P.Van Gieson, D.D., President, pro tem., in the chair ; 
ten members present. - 

The Recording Secretary of the Art Section reported 
that Prof. H. Van Ingen opened the Section meetings Nov. 
18, 1881, with an addy ess on ‘*The Objects and Duties 
of the Art Section.” 

Nine members were elected. 


FEBRUARY 8, 1882—FOURTH REGULAR MEETING. 


L. C. Cooley, Ph. D. President, pro tem., in the chair : 
twenty-one members present. 

A donation from Prof. W. B, Dwight, ** Invertebrata of 
Southern New England,” (Verrill), was received for the 
Library. 

The Recording Secretary of the Scientific Section re- 
ported that Prof. L. C. Cooley opened the Section meet- 
ings Jan. 25, 1882, with a paper on ‘‘Chemistry and the 
Question of ‘Life. he 

The Recording Secretary of the Art Section reported 
that Mr. G. E. Bissell read a paper before that Section, 
Dec. 16, 1881, on ‘‘ Some of the Masterpieces of Painting 
and Sculpture in Europe.”’ 

Three members were elected. 

The Curator of the Museum, Prof. Dwight, reported 
that he had received from the Director of the Muse- 
um of the Poughkeepsie Society of Natural Science 
the keys and custody of its Museum, Library and other 
property, as directed by the Trustees of the Society of 
Natural Science. He reported donations to the Museum 
from Dr. W. G. Stevenson, Dr. E. C. Bolton, Dr. J. Elmen- 
dorf, Mr. W. A. Davies, Mr. Geo. Cornwell, Prof. W. B. 
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Dwight and Mr.G.F. Wilson. He also reported the rules 
and regulations for the Museum as prepared by him and 
approved by the Trustees. 

The Secretary announced the death of the Librarian, 
Joseph I. Jackson, Esq., and, on motion, Messrs. Els- 
worth and Miley were appointed a committee to report 
at a subsequent meeting, resolutions of respect to his. 
memory. oe 

Mr. John Miley was elected Librarian. 


APRIL 12, 1882—FIFTH REGULAR MEETING. 


Prof. T. J. Backus, President, pro tem., in the chair; 
ten members ‘present. 

Donations to the Museum were received from the Y. 
M. C. Association, and also the specimens as reported 
by the Recording Secretary of the Scientific Section. 

Two members were elected. 

Reports were received from the Sections relative to 
their work during the year. 


MAY 3, 1882—ANNUAL MEETING. 


Mr.S.M. Buckingham, President, pro tem., in the chair; 
thirty- three members present. 

Prof. Dwight, Chairman of the building committee, 
reported that, although the work of the committee had 
been but partially successful, it had resulted in securing 
such modifications of the plans of the architect, as 
would improve the heating and ventilation of the building, 
enlarge the lecture-hall, and secure the building of a gal- 
lery in the lecture-hall, and of cases for displaying spec- 
imens in the Museum. 

The Annual Report of the Trustees was presented by 
H. V. Pelton, Esq., Secretary of the Board. 

The Treasurer, Mr. Elsworth, reported the receipts 
for the fiscal year ending May 3, 1882, $1,240. 49, and the 
expenditures $470.76, leaving a balance in the Treasury 
of $769.73. 

The Curator of the Museum, Prof. Dwight, reported 
the receipt of 102 specimens for the Museum. 

The Librarian, Mr. Miley, reported the receipt of 40 
bound books and 20 pamphlets for the Library. 
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The Secretary, Dr. Stevenson, reported upon the work 
of the Institute and its Sections during the year. On 
motion, his report was directed to be plac ed in the min- 
utes of the Institute : of which the following is an ab- 
stract : 

That the salient facts pertaining to the early history 
_of Vassar Brothers’ Institute may have a place in the 
records of the Society, the Sec retary deems it proper to 
embody them in his present report. 

Asa member of the ‘‘ Poughkeepsie Society of Natur 
al Science’? and a frequent attendant at the meetings of 
the ‘‘ Poughkeepsie Literary Club,”’ and recognizing the 
meritorious character of the work of these organizations, 
Mr. Matthew Vassar, Jr. in 1880 expressed to your Sec- 
retary his desire to extend some aid to them that they 
might, under more favorable conditions, proseecute their 
work to better advant: age to themselves and to the com- 
munity. 

This desire, on the part of Mr. Vassar, was publicly 
expressed by him at a meeting of the Soe iety of Natural 
Science, in the winter of 1880=$1, and in‘a letter ad- 
dressed. to the Presidents of the above named Societies, 
dated March Ist, 1881, he formally proposed, for himself 
and his brother, Mr. John Guy Vassar, to erect a suita- 
ble building for the Societies, provided they would con- 
solidate under some common corporate name, which he 
suggested should be ‘* The Poughkeepsie Soc iety of Nat- 
ural Science.” e “J 

Both Societies tare approved the ee of union 
proposed, but when the attempt was made to execute it, 
by making the necessary amendments to the Charter and 
By-laws of the Society of Natural Science, an opposition 
was shown which, though small, was sufficient to deter- 
mine the Messrs. Vassar to withdraw their offer to the 
old Societies. For a time it appeared as if a proposed 
generous benefaction would be lost to the community. 

Fortunately other counsels prevailed, and on the 19th 
of April, 1881, % ‘m Mr. Matthew 
Miassat ll. announced ihe intention of himself and his 
brother, Mr. John Guy Vassar, to establish a Society, to 
be known by the name of ‘* Vassar 5 rothers’ Institute.’ } 
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To combine pursuits in Science, Letters and Art under 
one corporate name, as was proposed, it became necessa- 
ry to secure an amendatory act to the general statute, 
under which such Societies are organized. This was ob- 

tained in May, 1881, and under it was filed the Certifi- 

‘ate of Incorporation of the Institute. és # 

Twelve Trustees, annually elected, have charge of ie 
property of the Society ; those for the first year were des- 
ignated by the Messrs. Vassar; and they, as the Incor- 
porators, organized the Institute by adopting By-Laws 
June 13th, 1881, and electing fifty-five gentlemen as 
“members, who, at a general meeting ‘held June 23, 1881, 
completed the organization by electing officers::- 4) ams 

At the first Regular Meeting of the Institute held Oct. 
12, 1881, the Sections reported their organizations com- 
plete. 

The Scientific Section elected Prof. L. C. Cooley Chair- 
man, and Mr. C. N. Arnold, Recording Secretary 

The Literary Section elected Prof. T. J. Backus, Chair- 
man, and H. V. Pelton, Esq., Recording Secretary. 

The Art Section elected Prof. H. Van Tngen, Chairman, 
and Mr. G. E. Bissell, Recording Secretary. ‘ s 

From the Society of Natural Science and the Literary 
Club the Institute received eighty members, making a total 
elected membership for the first year of one hundred 
sixty- two. 

It is our painful duty to record the death of the Pres- 
ident, Mr. Vassar, the ‘Librarian, Mr. Jackson, and mem- 
bers Dr. E. L, Beadle and Mr. George B. Lent. The death 
of Mr. Vassar, occurring as it did after the organization 
of the Institute but before the completion of ‘the plans 
and contracts for the building, caused a momentary fear 
a at the enterprise would be discontinued, but his broth- 

‘, Mr. John Guy Vassar, soon dispelled these fears by 
souicine all pecuniary ‘responsibilities and providing 
against future contingencies. 

On the 5th of October, 1881, he announced that con- 
tracts had been closed and the work on the building 
commenced. 

The corner stone was laid, with appropriate ceremon- 
ies, April 24, 1882, Rev. EK. A. Lawrence, Jr., giving an 
address, Rules gover ning the Museum were adopted 
February 8, 1882. sf 3 
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The Sections are well organized and their Ww work has 
been gratifying and meritorious. 

The following original papers were read batote the 
Scientific Section during the season of 1881-82 : 


Jan. 25, 1882—‘‘ Chemistry and the Question of Life.” 
L. C. CooLny, Ph. D. 


Feb. 8, 1882—‘‘ Are other worlds inhabited ?” 
©. B. WARRING, Ph. D 


Feb. 22, 1882—‘‘ Notes on an Indian Spearhead from Arabia.” 
Mr. C. N. ARNOLD. 


Feb. 22, 1882—‘‘ Chemical Examination of a stain on mon- 


umental marble.” - - - - -  L. C.. Cootry, Ph. D. 
March 8, 1882—‘*‘ Appearance of the Bean-Weevil,—Bruchus fabae— 
(varicornus) at Poughkeepsie.” - . Prof. W. B. DwiGur. 


March 22, 1882—‘‘ The Physiological significance of ‘vital force.’ ” 
W. G. STEVENSON, M.D. 


At the Annual Meeting of the Scientific Section, held 
April 26, 1882, Prof. L. C. Cooley was elected Chairman, 
and Mr. C. N. Arnold, Recording Secretary. 

The following papers and discussions were given be- 
fore the Literary Section during the season of 1881-82 : 


Noy. 1, 1881—‘‘ The Philosophy of Collegiate Education.” 
Prof. TRUMAN J. BACKUS, 
Noy. 8, 1881—‘‘ Should Church Property be Taxed ?” 
C. B. HERRICK, Esq. 
A. P. VAN GIEsSoN, D. D. 
Noy. 15, 1881—‘‘ The North American Indian.” 
His wrongs and his rights. ~ - Rev. C. W. FRITTS. 
The Nation’s Indian Policy. - - - Rev. J. L. Scott: 
The Indian’s Chances of Civilization. W.G. STEVENSON, M.D. 


Nov. 22. 1881—‘‘ A Study of George Eliot.” Mr. HENRY BARTLETT. 


Nov. 29, 1881—‘‘ Theistic Significance of Evolution.” 
J. M. DEGaRMo, Ph. D. 
J. ELMENDORF, D. D. 


Dec, 6, 1881—‘‘ Thackeray.” - - - Mr. E. BURGESS. 
Dec. 13, 1881—‘‘ Civil Service Reform.” - Mr. JOHN I. PLATT. 

E. ELSwortuH. Esq. 
Dec. 20, 1881—‘‘ A Plea for Temperance.” - Mr. G. E. BISSELL. 


“* A Defense of the License System.” H. V. PELTON, Esq. 
‘A Plea for Prohibitory Legislation.” W C ALBRO,Esq. 
Jan. 3, 1882—‘‘ The Monks of Old.” : E. McSweeney, D. D. 


Jan. 10, 1882—‘‘ What Poetry Does for Nature.” 
S. L. CALDWELL, D. D. 
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Jan. 17, 1882—‘‘ Is the Growth of Science Favorable to 

the Exercise of the Imagination?” - Rev. E. A. LAWRENCE, JR. 
Jan. 24, 1882—‘‘ The Punishment of Crime.” - R. E. Taylor, Esq. 
Jan. 31, 1882—‘‘ The French Revolution as an. Impulse to 

Political Progress.” - - - - W. G. STEVENSON, M. D. 
Feb. 6, 1882—‘‘ Agriculture in the City.” - F. B. Lown, Esq. 
Feb. 20, 1882—‘‘ The Reign of Law.” - JOHN THOMPSON, Esq. 
Feb. 27, 1882—‘‘ Luther, Pro and Con.” - RK. F. WILKINSON, Esq. 


JAMES NiILAN, D. D, 


At its Annual Meeting, held April 4, 1882, the Literary 
Section elected Rev. EK. A. Lawrence, Jr. . Chairman, and 
H. V. Pelton, Esq., Recording Secretary. 

The Art Section was opened Nov. 18, 1881, with an ad- 
dress by its Chairman, Prof. H. Van Ingen, on ‘* The Ob- 
jects and Duties of the Seetion.’ 

Dec. 16, 1881, Mr. G. E. Bissell read a paper on ‘* Some 
of the Master-pieces of Painting and Sculpture in Ku- 
rope.” 

At this meeting a committee was appointed, consisting 
of Prof. Van Ingen, Mr. James Smillie, Miss C. M. Clowes 
and Mr. G. EK. Bissell, to arrange for an Art-loan exhi- 
bition at the opening of the Institute building in the 
fall of 1882. 

No organized work will be done by this Section until 
its studio is complete. 

No effort has yet been made by the Secretary to open 
correspondence with other societies, as it was ‘hou 
better to postpone such labor until the new building wa 
finished, or until the published transactions of the net 
tute could be offered in exchange. ee i bs 

The organization and work of Vassar Brothers Insti- 
tute for the first vear of its existence is thus before you, 
and the record is one worthy of honor. 

To maintain in our city an institution devoted to Sci- 
ence, Letters and Art, united, co-operative aid from all 
its members is essential. 

The glory and perpetuity of the Institute rest not in 
the material structure of its walls, but in the character 
of the work produced by those who minister within ; 
Science, Letters and Art are to be the true and enduring 
memorial of the worthy founders of this society, for, if 


they add to the sum of human knowledge, or contribute . 


to the intellectual and social advance ement of man, they 
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will survive and give honor to Vassar Brothers’ Institute 
long after the cunning devices of architect and builder 
shall have crumbled into dust. That this end may be 
attained, your Secretary thus publicly calls on the gen- 
erous donor, Mr. John Guy Vassar, to so complete the 
costly strue ture with the implements needed for practi- 

‘al work and study, that Science, Letters and Art may 
find therein a permanent home. * * * * * #* 

The Secretary desires to express his grateful thanks to 
the officers and members of the institute, and its Sections, 
for the uniform courtesy extended to him through all 
the perplexities accompanying the preliminary organi- 
gation of the Society, and while he does not shrink from 
labor, nor seek to cast the burdens of the coming year 
on another, yet he feels, after six vears of active work in 
the interests of the two societies now happily merged 
into one under the corporate name of the Institute, and 
after seeing this new society well organized and full of 
promise for future usefulness, that his work should be 
transferred to another. He therefore expresses the wish 
to relinquish the office of Secretary, and he asks for his 
successor the same generous and courteous assistance 
heretofore extended fo himself. 

Respectfully UO 
Ww. STEVENSON, Secretary. 


The following gentlemen were Melaka officers of the 
Institute for 1882-83. 


President, : Pror. TRUMAN J. BACKUS. 
Vice-President, - JOACHIM ELMENDORF, D. D. 
Secretar y, - WILLIAM G. STEVENSON, M.D. 
AT COSUTET =’. - Epwarp Extsworts, Esa. 
Curator of Museum,  Pror. WiLutAM B. DwIiGHr. 
Art Director, -: Pror. Hunry VAN INGEN. 
Librarian, - Mr. EDWARD BURGESS. 


The following gentlemen were elected Trustees for 
1882-83 : 


JoHN Guy VASSAR, S. M. BucKINGHAM. 
A. Pi VAN GIESON, L. C. CooLry 

W. B. Dwieat, To Py BRORUS: 

J. M. DEGARMO, Epwarb ELsworth, 
C. B. HERRICK, H. Vii-PELION, 


C. N, ARNOLD, W. G. STEVENSON. 
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OCTOBER 11, 1882—SIXTH REGULAR MEETIN‘;s. 


Prof. T. J. Backus. President, in the chair; nineteen 
menibers present. 

The President said that, since the work on the new 
building was nearly finished, he would suggest that all 
public meetings of the Institute and of its Sections be 
postponed until such a date as would enable the meet- 
ings to be held in the new lecture hall; he expressed the 
desire, which was concurred in by the other officers of 
the Society, to have some distinguished scientist from 
abroad give the inaugural address at the opening of the 
new building. 

In compliance with this wish Messrs. Vassar, Dwight 
and Cooley were appointed a committee to secure a 
speaker and arrange a programme for the opening exer- 
cises, and Messrs. Stevenson, Pelton and Atwater were 
appointed a committee on invitations. 


NOVEMBER 8, 1882—SEVENTH REGULAR MEETING. 


Prof. T. J. Backus, President, in the chair ; thirty-seven 
members present. 

The chairman of the building committee reported 
relative to the progress of the work on the structure, 
and the trials and difficulties encountered by the com- 
mittee in their effort to secure from the architect such 
accommodations as were needed for the work of the 
Society ; the committee protested against many things 
as done by the architect, and declined to further hold 
official intercourse with him. 

On motion the work of the committee was approved 
and their resignations were accepted. 

The committee on speaker and programme reported 
that Dr. T. Sterry Hunt, F. R. 8., of Montreal, had been 
secured to deliver the opening “address, and that the 
inaugural ceremonies would be heid November 28, 1882. 

Eleven members were elected. 


NOVEMBER 28, 1882—SPECIAL MEETING. 
Prof. T. J. Backus, President, in the chair; five hun- 
dred invited guests present. 
The inaugural exercises, at the opening of the new 


building, were opened with prayer by A. P. Van Gieson, 
DUD, 


ae 
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Mr. John Guy Vassar, the donor of the building, in 
presenting the property to the Society, said : 

‘Our grandfather, James Vassar, left Norfolk, Eng- 
land, and came to this country in 1796. 

“‘In the first year of this century he purchased the 
grant upon which this edifice now stands, from the estate 
of Baltus Van Kleeck, our great-great grandfather on 
the maternal side, who emigrated from Holland, and 
built the first house in Poughkeepsie in 1702—having 
received this land grant from Queen Ann. In this house 
the Legislature of the State of New York held its first 
meeting. 

James Vassar was a farmer, and introduced from Bie 
land the seed which produced the first bushel of barley 
grown in Dutchess County. Accustomed to his home- 
brewed ale in England, he here erected one of the first 
breweries in this country. 

My deceased brother, Matthew: Vassar, Jr., and my- 
self, wished to consecrate these premises to the use of 
coming generations in the study of Science, Letters 
and Art, and it affords me great pleasure to be able to 
accomplish the work and carry out the plans, which 
would have afforded my brother the highest satisfaction 
had he been spared to us. 

To Vassar Brothers’ Institute | now present the deed 
of this edifice and adjacent grounds, dedicated to Sci- 
ence, Literature and Art, with my fondest hope for its 
future success. In order to protect this memorial, to my 
brother, from dilapidation, I present $5000 registered 67 
securities as the repair fund of the Institute. 

The paid policies of insurance to the extent of nearly 
$30,000, I hand to the Institute. The taxes for the 
year are placed to my debit, and now, with the good 
wishes of friends and members, the Institute, I trust, 
will start on a career of prosperity.” 

Mr. 8. M. Buckingham, Chairman of the Board of Trus- 
tees, in accepting the property, said : 

Mr. Vassar. As Chairman of the Board of Trustees, it 
becomes my pleasant duty to receive from your hand, 
and to thank you for this deed and these papers, which 
convey to Vassar Brothers’ Institute, the title to the 
beautiful temple in which we are now assembled, with 
its furniture and surroundings, to be devoted from this 
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time to the cultivation of Science, Literature and Art. 
It is a noble gift, and though sensible of the honor, and 
the privilege incidentally conferred on me by this occa- 
sion, I can only regret that the lot has not fallen upon one 
possessing the gift of eloquence to properly express the 
Institute’s high appreciation of your generosity. Every 
year will increase the realization of the debt due to the 
Brothers Vassar who planned, and. to you, Sir, who with 
munificent generosity carried out that plan after the 
brother, to whose memory it is now dedicated, and 
whose presence among us during life was always and 
everywhere sunshine, had been removed by death. 

He has gone to his reward leaving you to finish what 
was so well begun, not only in this beautiful structure 
which we trust will remain for generations to come, but 
also to carry out those other beneficent designs for the 
comfort of aged men, and for the erection of a hospital 
which shall for all time minister to the relief of those 
physical sufferings which flesh is heir to. 

It only remains for me in the name of Vassar Brothers 
Institute, and Iam sure I may also inelude all others 
now present, to thank you again for this beautiful edifice 
in whieh Science, Literature and Art shall be cultivated, 
as we trust, without a shadow to mar their moral beauty. 

Prof. T. J. Backus, President of the Institute, in ex- 
pressing the thanks ‘of the Soe jiety, said: Two brothers 
of English parentage, the younger now past three score 
vears of age, were born in Poughkeepsie. Under the 
stress of poverty they were reared to manhood. As men 
they were honest, industrious, thrifty and sagacious. 
Their industry, thrift and sagacity brought large wealth 
to each of them. When the elder had counted his three 
score years, those brothers began devising plans for 
making their riches useful. They were men who re- 
tained the enthusiasm of youth. Their sympathy with 
the aspirations of youth was quick and strong. They 
wished to give from their wealth to advance the eduea- 
tion of the : aspiring. During the busiest years of their 
lives the interests of these brothers had been inseparable. 
They were fresh from those activities and they were 
desirous to contribute something to advance the intel- 
lectual and social life of the active men in this commu- 
nity. They were looking towards the setting sun, were 
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looking down under the shadows of age, and they wished 
to show their fraternal feeling for those who are spend- 
ing their later years as the brothers spent their earlier 
years—under the restrictions of respectable poverty. 

It was natural that the claims of advancing age should 
be most pressing on them and claim their first attention. 
With united purses, share and share alike, they built 
the spacious Home for Aged Men upon these adjoining 
grounds, and the enterprise was committed to its mission. 

That philanthropy assured, they bethought themselves 
of appropriating some of their wealth to the advancement 
of the education of youth. This plan was promptly decid- 
ed, and again with equal contributions they built a fine 
laboratory for the study of physical sciences at Vassar 
College, made absolute transfer of the property, and then 
turned their attention to a problem for serving the men 
of middle age. 

They summoned representatives from the Literary 
Club of this City and from the assiduous workers of the 
Society of Natural Science. To them they said—Unite 
your forces and let us be your benefactors. We wish to 
erect for you a building suited to your wants. We 
would include the students of Art in our benefaction, 
and to such a union of the intellectual workers of our 
city we would give a habitation, a chance for enduring 
influence, That offer was eladly accepted and an archi. 
tect was requested to submit his plans. The very day 
when those plans came to this city, the elder brother 
heard a voice calling to him from the unknown world, 
and he, submissive to the summons, turned his face from 
us, from his cherished hopes, from his beloved brother, 
and went away. 

The younger brother assumed the execution of the en- 
terprise, bade the architect enlarge his plans, spare no 
cost, more than doubled the original estimates, and ad- 
vised that the work be quickly done. The work com- 
pleted should be his monument to his brother. A few 
minutes ago he gave us welcome to this spacious build- 
ing. Since his words of welcome were spoken the magi- 
al ceremonial of the law has been performed. The title 
of this property has been transferred. It is no longer in 
him. It is the possession of this Society. He cannot 
now welcome us to this building. Jt is our privilege to 
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receive him. No guest can have such welcome as we 
keep for him. How fitting is it that the lovers of sci- 
ence, of literature, of art, have one dwelling-place: 
Science is the knowledge that edmes in answer to the 
spirit of inquiry 

Literature and art are the conservers of that Knowl- 
edge. They three have been the trinity of forces which 
have made the history of civilization. How cheering it 
is for our enterprise that one of the most distinguished 
of living scientists, renowned as well for his gifts as 
writer and as orator, should promptly accept our invita- 
tion to lend his presence, his voice, his pen to the pleas- 
ures of this occasion. 

I have the honor to introduce Dr. T. Sterry Hunt, who 
will address you on the subject of ‘‘ Mineral Physiol- 
og ey.’ 

"Dr. Hunt gave a general sketch of the sciences as rela- 
ted to each other, and ina special way considered the 
phenomena of terrestrial circulation as exhibited in min- 
eral waters, mineral veins, &c., showing how the mineral 
processes involved therein strikingly illustrate their 
physical and chemical relations to the organic world. 

Dr. Hunt’s address is published in full in Part II. of 


this volume. 


DECEMBER 13, 1882—EIGHTH REGULAR MEETING. 


C.B. Warring, Ph. D., President,pro tem., in the chair ; 
eleven members present. 
Four members were elected. 


FEBRUARY 7, 18883—NINTH REGULAR MEETING, 


Prof. T. J. Backus, President, in the chair. 

Eleven members present. 

Dr. Stevenson pioneed amendments to Articles IT, 
UE, Ve VA VIL xX XT XL XV and Xx VEbh on -tieriane 
laws. 

Four members were elected. 


APRIL 11, 18883—TENTH REGULAR MEETING. 


Prof. T. J. Backus, President, in the chair ; seventeen 
members present. 

The extensive herhariums of Mr. W. R. Gerard and 
Dr. A. P. Van Gieson—each herbarium including nearly 
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the complete flora of Dutchess County and vicinity— 
were donated by these gentlemen to the Institute. The 
proposed anrendments to the by-laws, as reported at the 
last meeting, were adopted. 

One member was elected. 


MAY 1, 18883—ANNUAL MEETING. 


Prof. T. J. Backus, President, in the chair ; thirty-two 
members present. 

Mr. John Guy Vassar was elected a Life Member. 

The Treasurer, Mr. Elsworth, reported receipts and 
disbursements for the fiscal year ending May 1, 1883, as 
follows 


Receipts from members, initiation fees and dues,.............+..05+ $697 00 
Semi-annual interest from repair fund of $5000..............-..066 150 00 
SEEELD LS! LOM OUMET, SOUNGES nee «cas iacnerscceeescaedsncaseseueisesaceceiees 569 50 
Total receipts for YOAT. seeerseseeeseseeeeceeeeeesteess $1416 50 

Bal. in Treasury as reported May 3, 1882, ...........cscceeceseeees 769 73 
Total credit ace’t May 1, 1888,............-.0..0-.0+- $2186 23 

Disbursements for year ending May 1, 1883,...........:.scsssesceees 1574 06 
Balean- Treasury: May. ly 1883s j.c-casien. as.yooed suc $612 17 


The Curator of the Museum, Prof. Dwight, reported 
large acquisitions to the natural history and archeeo- 
logical collection of the Institute, contributed by the 
following persons : 

Dr. W. G. Stevenson—80 specimens of foreign woods, 
5O"specimens of shells from Africa, and 10 specimens 
of minerals; Mr. W. A. Davies, Mr. G. Cornwell, Mr. G. 
F. Wilson, Dr. E. C. Bolton, Rev. J. Elmendorf, Mr. J. 
H. Dudley— each a single article ; Mr. C. N. Arnold— 
several specimens of corals, shells and minerals; Rev. 
TL. Z legentuss—several minerals ; Directors of Pough- 
3D specimens of Indian implements ; 
Y. M. C. Pecccaon <3 specimens; Mrs. Wm. Wilkin- 
son—200 specimens of minerals; Mr. A. J. Caywood— 
several geological specimens and minerals ; Prof. W. B. 
Dwig 23 specimens of California shells, and minerals ; 
Mr. T. A. Schurr—57 specimens of bird’s nests, and 168 
of bird’s eggs ; Smithsonian Institution—103 specimens 
of marine Invertebrata; Rev. A. P. Van Gieson and Mr. 
W.R. Gerard donated their individual collections of 
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dried plants, each herbarium embracing nearly the com- 
plete flora of this district, well mounted and classified. 

The total number of specimens belonging to the Insti- 
tute and exhibited in the Museum, exclusive of the col- 
lection of plants above named, is 3183; of this number 
about 2500 specimens were purchased at the legal sale of 
the property of the late Poughkeepsie Society of Natu- 

ral Science, and the balance has been directly donated 

to the Institute. There are also 367 specimens of 
birds, mammals .and reptiles of our local fauna be- 
longing to Mr. Theodore A. Schurr, taxidermist of this 
city, which have been placed in the Museum, and which, 
doubtless, will become the property of the Institute du- 
ring the coming year. 

A general summary of the articles in the Museum may 
be made as follows : 


Dep't of Lithology, SAS Ome Oey aang Deloeres 474 specimens. 
440 ce 


«  ** Mineralogy, 
‘ ‘ Anatomy, - - - - - 60 mi 
SO re IGEREERI ERS - - 812 He 
«Archeology, OS and Ethnology. - 299 ae 
« ** Zoblogy, - - A838 BG 
«  ** Botany (exclusive “8 herbar iums) - - 455 is 
Miscellaneous—dry and alcoholic specimens, - 160 ee 
Total, - - - - - 3183 ne 


The Librarian, Mr. Burgess, reported that the Library 
contained 288 bound volumes and 448 unbound pam- 
phlets. Of the bound volumes 214 were secured by pur- 
chase at the sale of the property of the late Poughkeepsie 
Society of Natural Science, and 74 are gifts to the Insti- 
tute from the following individuals and institutions : 


10 vols. Chamber’s Encyclopeedia, J. I. Jackson, Esq. 
8 <‘ Vital Statistics, State of Michigan, Mr. H. R. Howard. 
1 ‘* Invertebrata, Southern New England (Verrill), Prof. Dwight. 
2 ‘* Colonial History, New York, Mr. G. Beattys. 
1 ‘* Birds of Bahama Islands, Mr. EK. B. Cory. 

19 ‘* Poughkeepsie Journal, 1806-1832, | irc ae eae 
1; * Azoic Rocks, Dr. T. Sterry Hunt. 
1 ‘“ Gray’s Anatomy, Dr. W. G. Stevenson. 
1 ‘* Wood’s Botany, he -s 
2 “ Good’s Flora, Ha ia 
1 ‘** Good’s Animalia, ne # 

3  ‘* Natural History New York, Mr. C. N. Arnold. 


b) 
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U.S. Geological Explorations of 40th Parallel. viz: 


1 vol. Systematic Geology, Engineer Department of U.S. Army. 
1 ‘* Descriptive Geology, a hs ef os 
1 ‘** Ornithology « Paleontology, ‘ ie si oC 
fe 86 Botany, as a 66 ‘6 
1 ‘‘ Microscopic Petrography, i & a ss 
1 ‘* QOdontornitis, se os ot oh 
1 ‘“* U.S. Geographical Surveys West, of 
100th meridian, viz. be gs 2 
1 ‘“ Astronomy and Barometric Hypsometry, ‘ ge es 
1 ‘ Paleontology, s as rs 
1 ‘ . Botany, ss ze ee 
1 ** Archeolgy, H s ue 
1 ‘“* Triangulation of U. S. Lake Survey, iM as h 
1 ‘* Kthnology, Department of the Interior. 
1 ‘* Examination of Upper Columbia River, ‘‘ Hf i. 
1 ‘* Report of Santo Domingo, as i AG 
1 ‘* Reportof Commissioners of Education, 1880, oY ag 
9 ‘* 8th Census of the United States, 1860, ‘‘ es “e 
1 ‘* 9th Census of the United States, Com- 
pendium, 1870, sf si s 
3 ‘* Journal American Geographical Society, Exchange. 


Publications have been received from various scientific 
societies as mentioned in the report of the Secretary. 


The Secretary, Dr. Stevenson, presented his report of 
the condition and progress of the Society during the 
year. The following is an abstract : 


Mr. President and Members of Vassar Brothers’ Insti- 
tute : 


The building erected for Vassar Brothers’ Institute 
was formally presented to the Society by Mr. John Guy © 
Vassar, on the twenty-eighth of November, 1882, in the 
presence of five hundred invited guests. 

After prayer had been offered by Rev. Dr. Van Gieson, 
Mr. Vassar briefly gave the history of the site on which 
the structure stood, gave his benediction to the Society, 
and transferred to it the deed of the entire property, to- 
gether with its policies of insurance, tax receipts for the 
year, and $5000 in 6% gold securities as a repair fund. 

- The generous gifts were accepted by Mr. 8.M. Bucking- 
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ham, Chairman of the Board of Trustees, who, in behalf 
of the Institute, expressed gratitude. 

President Truman J. Backus, in an eloquent speech, 
noted the salient points in the lives and benefactions of 
the Messrs. Vassar, and referred to the Institute ‘‘as a 
fitting habitation for the lovers of Science, Letters and 
Art—the trinity of forces which have made the history 
of civilization.”’ He then introduced, as the orator of 
the evening, Dr. T. Sterry Hunt, F. R.8., who gave an 
interesting and learned address on the subject of “* Min- . 
eral Physiology.”’ 

Through the generous philanthropy of Mr. John Guy 
Vassar, the Institute now possesses a valuable property, 
and while there is reason for deep gratitude to Mr. Vas- 
sar for what he has done, there is, nevertheless, reason 
for regret that the counsels: of the building committee 
were not enforced to a greater extent in the designing 
and completing of the structure. * * * 

Twenty-two names have been added to the list of mem- 
bership during the year past. 

In this connection your Secretary desires to remind 
the Society that the revenue derived from the annual 
dues of members is the only assured basis of our present 
financial strength—and hence the importance of making 
an effort to increase the membership. 

The experience of two seasons justifies the conclusion 
that the ‘‘ free seat’? system of the Literary Section, at 
its public meetings, diminishes the membership of the 
Institute. * 

Your Secretary ee to suggest the importance of thor- 
ougnly or ganizing the business interests of the Society, 
for on success in this direction depends, in a great 
degree, the possibilities of success in the intellectual 
work of the Institute. The Treasurer’s receipt for dues 
paid should be made the passport to the benefits of the 
Institute or its Sections. 

The Treasurer’s report is gratifying, showing a bal- 
ance on hand of 8612. 

Amendments to the by-laws have been made, by which 
the dates of the Institute meetings have been changed 
from the second Wednesday to the first Tuesday of each 
month. The President and Secretary of the Institute 
constitute a committee on public exercises, and it is 
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their duty to arrange for a series of public addresses, to 
be given at the meetings to be held on the first Tuesday 
evening of each month, beginning in October of each 
year. It is made the duty of the Chairman of each Sec- 
tion to give his inaugural address before the Institute in 
the following order: The Chairman of the Scientific Sec- 
tion the second Tuesday evening of October ; the Chair- 
man of the Art Section the third ‘Tuesday evening of Octo- 
ber, and the Chairman of the Literary Section the fourth 
Tuesday evening of October. The laws have also been 
amended so as to make it the duty of the ‘‘committee 
on public exercises”’ of the Institute to publish and dis- 
tribute a programme of all public meetings of the Insti- 
tute and its Sections, together with the dates of all their 
regular meetings. The Chairman of each Section is 
directed, under an amended law, to report to the Presi- 
dent of the Institute on or before the fifteenth day of 
September of each year, a complete list of all proposed 
public papers from his Section, and further to report to 
the Board of Trustees, on or before the same date, a gen- 
eral estimate of the amount likely to be required by his 
Section for the current year. Sections cannot incur ex- 
pense or accumulate bills unless by authority of the 
Trustees. 

These amendments, it is believed, will prove salutary 
and operate only for the general eood of the Institute. 

During the past year your Secretary has held corres- 
pondence with a number of societies, that he might, if 
possible, secure their publications for the Institute, and 
he is pleased to report that in all cases, with a single 
exception, his efforts have been successful. 

The name of the Institute has been placed on the ex- 
change lists of the following societies, and their publica- 
tions have already been sent to the Institute and placed 
in its Library : 

American Philosophical Society ; American Geogr aph- 
ical Society ; Connecticut Academy of Arts and Sci- 
ences ; Davenport Academy of Natural Sciences; Missou- 
ri Historical Society ; Minnesota Academy of Natural 
Sciences; New York Academy of Sciences ; Natural 
History Society of Glasgow ; Roc fees Society of Nat- 
ural Science ; We. sconsin Academy of Natural Sciences 
Arts and Letter s;. Imperial Society of Sciences of Mos- 
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cow; Scientific Society of the Argentine Republic ; 
ee 

These added to the Smithsonian Institution, The De- 
partment of the Interior, and The Department of Engi- 
neers U.S.Army, secured by the Secretary and mentioned 
in his annual report for 1882, give to the Institute sixteen 
sources from which to receive “publications. 

In order, however, to retain these benefits and secure 
further help from many other sources, it is necessary 
that the Institute itself issue a publication of its pro- 
ceedings and papers, and it is hoped that the publishing 
committee may be able to take action in this direction 
without further delay. 

The Curator’s report gives information relative to the 
Museum of Natural History. The cases were but re- 
cently finished, and hence it has been impossible to com- 
plete the work proposed in this department, but rapid 
progress is making. 

A collection of specimens in the various departments 
of natural history—in numbers and value far surpassing 
the collection of the late Society of Natural Science—is 
already in our possession. In part this came by pur- 
chase of nearly all that was valuable of the old society, 
and the balance has been secured by donations from 
members of the Scientific Section, citizens, and the 
Smithsonian Institution. 

From the old society were received many specimens of 
but little value for cabinet purposes * * * and all 
useless material has been excluded from the Museum. 

The specimens have been carefully examined, named 
and classified, and they are now being mounted and 
labeled ; all specimens are being arranged in systematic 
order, and the Museum should be useful to individuals 
and schools for purposes of study. The flora of 
Dutchess county and adjacent counties is nearly com- 
plete in the extensive herbariums presented by Mr.W. R 
Gerard and Dr.Van Gieson. Marine invertebrata are 
well represented by the 103 varieties received from the 
Smithsonian Institution—through the application made 
by your Secretary over a year ago. 

Over 3100 specimens in the various departments of 
natural history and archeology are now exhibited, and 
the Society and the community may well feel gratified, 
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The Library numbers 288 bound volumes, of which 214 
were received by purchase and 74 by dons ition. 

There are also 448 unbound pamphlets—mostly the 
proceedings of various societies received through ex- 
change. Five large atlases, relating to the surveys of 
the Territories have also been received. 

All volumes have been newly numbered and cata- 
logued. 

The Librarian has not yet reported to the Trustees any 
rules or plans to govern the use of the Library, and this 
matter demands early attention. 

The Scientific Section, forced to delay its meetings un- 
til February, because of the unfinished condition of its 
rooms, has, nevertheless, been able to command three 
papers and do much in organizing for future work. 

The following original papers were read before the 
Scientific Section during the season, of 1882-83 : 
Dec. 13, 1882—The Work of the £cientific Section, L. C. CooLEy, Ph.D. 
Jan. 19, 18883—The Chaldean Creation Myths, C. B. WARRING, Ph.D. 
Feb. 7, 1888—Gradations of the Animal Kingdom, Prof.W. B. DWIGHT. 


At the annual meeting of the Scientific Section, held 
April 25, 1883, Prof. W. B. Dwight was elected Chair- 
man, and Mr. C. N. Arnold Recording Secretary. 

The following papers and discussions were given be- 
fore the Literary Section during the season of 1882-83 : 


Dec. 5, 1882—How we came to be a Nation, 
; Rev. E. A. LAWRENCE, JR. 
Dec. 12, 1882—The Irish Question, E. ELSwortu, Esq., C. SWAN, Esq. 
Jan. 2, 18883—The Woman Question, 
Mr. H. BARTLETT, Mr. L. F. GARDNER, Rev. L. H. SQUIRES. 
Jan. 9, 1883—Catholic Mission among the American Indians, 

: E. McSwEEney, D.D. 
Jan. 16, 1888—John Milton, - ~ = - - Ii dig Us Ter aE 
Jan. 23, 1883— William of Orange, - - W. G. STEVENSON, M.D. 
Jan. 30, 1883—Napoleon Bonaparte, 

K.S. ATWATER, Esq., Rev. CHARLES W. MILLARD. 


Feb. 6, 1882—Modern Historians, - - S. L. CALDWELL, D. D. 
Feb. 13, 1888—Modern Humorists, - Mr. J. MILEY, T. J. SWIFT, Esq. 
Feb. 20, 1883—The Principle of Continuity, - JOHN THOMPSON, Esq. 


Feb. 27, 18883—Russia, 

C. B. HERRICK, Esq., JAMES NILAN, D. D., Mr. E. BURGESS. 
March 6, 1883—Norway and the Midnight Sun, - Rev. C.W. FRITTs. 
March 15, 1883—Benvenuto Cellini, - - IRVING ELTING, Esq. 
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March 20, 1883—Arctic Exploration, - - - ‘Prof. W. B. Dwiaut. 
March 27, 1883—Poughkeepsie, JOHN THOMPSON, Esq., H. J. Cats, M.D. 


The Art Section opened its session Dec. 5, 1882, with 
an Art Loan Exhibition, at which time 8. L. Caldwell, 
D. D., gave an address on ‘‘ Aesthetic Culture.”’ 

The exhibition was an artistic success. Nearly 200 
pictures, generously loaned from the private residences 
of Poughkeepsie and from the National Academy of De- 
sions in New York, were exhibited. 

"The folowing artists were represented : 

Murillo, Carl Millner, F. Hiddemann, Boutel, Anton 
Doll, Carl Gugel, K. H. Greatorex, Z. Wengauer, Alfred 
Fredericks, Geo. Loring Brown, Sanford R. Gifford, 
M. Miller, J. R. Unterberger, J. G. Br own, James Smillie, 
J. D. Smillie, N. 8. Jacobs Smillie, George H. Smillie, . 
van Ingen, C. M. Clowes, L. M. Spencer, F. E. Church, G. 
H. Story, Henri de Beul, J. F. Kensett, F. Rondel, Dep- 
enne, Newmarch, C. P. Grayson, Lotta Guffin, B. Harri- 
son, H. Ten Kate, E. W. Perry, B. H. Nichols, Francis 
Snowe, K. Lumbeek, G.W. Maynard, Joseph Lyman, Jr., 
J. M. Steen, L. E. DuBois, J. F. Cropsey, J. Kost, 8. F. B. 
Morse, F. Van Severdonck, F. L. Kirkpatrick, J. McEntee, 
S. R. MacKnight, J. M. Culverhouse, J. H. Hicks, A. G. 
Heaton, R. L. Pyne, W. Sartin, A. F. Bellows, J. Reed, 
G. Elorriaga, J.-A. McDougal, A. W. Thompson, EK. M. 
Ward, K. Van Eltin, Berie, Arthur Quartley, H. Hart- 
wick, G. C. Stuart, M. J. Heade, Achenbach, C. Bridge- 
man, A. L. Crook, W. L. Sontag, A. Heyne, Otto Rethel, 
J.W. Ehninger, Volker, J. C. Thom. L. Kihnen, 8. Col- 
man, G. A. Baker, G. M. Clark, C. R. Smith, R. F. Crary, 
W.Wellstood, V anderlyn, Per anesi, W. Sartain, Jeo 
Koelman, C. Moore, B. F. Reinhart, D.W. Tyron, Rove 
Shurtleff, C. Baker, A. D. Abbott, Annie Goodrich, E.L. 
Crall, Anna F. Merritt, H. A. Granbery, M. M. Eastman, 
W. H. Low, 8. E. Davis, J.W. Champney, V. Granbery, 
W.Satterlee, G.E. Bissell, Bracket, T. Halloway, Strange, 
I. G. Muller, Jaanssen, D. Chiossone, P. Roose, C. Crum, 
J. Watson. 

The following citizens of Poughkeepsie and vicinity 
loaned pictures for the exhibition. 

John P. Adriance, Mrs. 8. F. B. Morse, Mrs. J. C. Pum- 
pelly, Mrs. L. M. Spencer, J. F. Winslow, Miss C. M. 
Clowes, E. 8. Atwater, H. L. Young, George Innis, F. W. 
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Davis, A. M. Frost, R. Sanford, J. G. Wood, G. W. 
Cook, C. Swan, R. FP. Wilkinson, S. M. Buckingham, 
E. Elsworth, K. M. Van Kleeck, W. Talmadge, Mrs. 
Goodrich, aE Weeks, J. Smith, H. van Ingen, W. T. 
Reynolds, Miss'M. Frost, J. Nilan, K. L. Baker, T. J. 
Backus, H. F. Clark, Mrs. Eastman, Mrs. A. 8. Wil- 
liams, H.W. Barratt, T.V. Johnson, B. J. Lossing. 

The Section anticipates the formation of a school for 
art study and work, and plans have already been re- 
ported relative to this object. 

At the annual meeting of tlie Art Section held April 
25, 1883, R. F. Wilkinson, Esq., was elected Chairman, 
and Mr. A. M. Frost, Recording Secretary. 

Vassar Brothers’ Institute is now an established fact, 
and it remains for us, its members, to perpetuate the 
benefits already attained ; to this end individual, united 
effort is needed; the burdens, responsibilities, honors 
must be divided and borne, but let those who are called 
to positions of trust, occupy their places, not to be hon- 
ored by office, but to honor it, and be reminded that to 
be willing to discharge their full duty means a willing- 
ness to work. 

Your Secretary, feeling that he has no preempted 
claim to the office occupied by him, nor to the many 
perplexing difficulties and cares which thus far have 
accompanied his duties, will gladly step aside and give 
a welcome greeting to his successor. 

The Secretary desires to renew his expressions of 
thanks to officers and members of the Institute and its 
Sections for the many expressions of confidence given 
him in the discharge of his duties. 

Respectfully submitted, 
W.G. STEVENSON, Secretar Vi: 


J. M. DeGarmo moved the adoption of the following 
resolution : 

Resolved, That the thanks of Vassar Brothers’ Insti- 
tute be tendered to the Secretar y, Dr. W. G. Stevenson, 
for his arduous and gratuitous labor in behalf of the 
Institute, for his work in the Museum, in arranging and 
labeting specimens, and putting it in or der for exhibition, 
as well as for his valuable aid in cataloguing and num- 
bering the books of the Library. 
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Dr. Stevenson said that, while he appreciated the 
compliment proposed by the motion, he regarded resolu- 
tions of this character, when applying to members, as 
detrimental to the interests of the Society and therefore 
requested that the resolution be withdrawn.. 

The motion was however seconded and carried by 
unanimous vote. 

The following gentlemen were elected officers of the 
Institute for 1883-84 : 


President, - - - JOACHIM ELMENDORE, D. D. 
Vice-President, # LERoy C. Cootry, Ph. D. 
ISCORELO TY, = = - WILLIAM G. STEVENSON, M.D. 
Treasurer, . - EDWARD ExLswortu, Esq. 
Curator of Museum, - Prof. WituiamM B. DwieHt. 
ATL DUT eelor, = - RopeErt F. Wilkinson, Esq: 
Librarian, - : Frank L. Moors, C. E. 


The following gentlemen were elected Trustees for 
1883-84 : . 


JOHN Guy VASSAR, 8S. M. BUCKINGHAM, 
AP? VAN GIESON; J. ELMENDORF, 

L. C. CooLery, W.G. STEVENSON. 
W. B. Dwient, E. ELSworru, 

C. B. HERRICK, A.V. PRuron, 

C. N. ARNOLD, H. vAN INGEN. 
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MINERAL PHYSIOLOGY. 


AN ADDRESS DELIVERED AT THE OPENING OF 
VASSAR BROTHERS’ INSTITUTE, 


NOVEMBER 28, 1882. 


BY T. STERRY HUNT, LL. D., F. R. S. 


In avcepting an invitation to address you on this occa- 
sion, I have considered that, although the plan of your 
Institute includes letters and art as well as natural 
science, you have honored me with your choice because 
I have become somewhat known to you as a student of 
the latter, and will expect from me a discourse on some 
theme relating to that division of human knowledge. 
At the same time, a consciousness of my own deficiencies 
and limitations would prevent me from attempting to 
speak of subjects which rightly belong to other students. 
I shall therefore content myself with a discussion of 
some of the relations of science to nature, which may 
serve as an introduction to the consideration of certain 
problems of the inorganic world connected with geologi- 
val history. 

The term science, when used without qualification, is 
vague, and requires farther definition. Any organized 
branch of human knowledge is properly called a science. 
Thus, for example, there is a science of mathematics, a 
science of psychology, ascience of theology, and a science 
of political economy ; but in popular language we mean 
none of these when we speak of science. ‘To the mathe- 
matician belongs the study of space and of number, and 
to others the consideration of man in his intellectual, 
moral, social and political relations, but by a general 
understanding the scientific man is one who is learned 
in some branch of science or knowledge pertaining to 
the material world; in astronomy, physics, chemistry, 
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‘mineralogy, geology, botany, zoology, or anthropology ; 
in other words, in some department of the physical 
universe which we call Nature. 

All such knowledge was by Aristotle included under 
the head of Physics, which, in its wider sense, means the 
science treating of the properties and the processes of 
physical or natural things ; the study of which, in his 
scheme, preceded Metaphysics. It will aid us in our 
present survey if we learn what is the true significance 
of the word physics, and its derivatives physical, physi- 
ology, ete. The Greek word from which we have made 
physic and its plural physics comes from the substantive 
physis, which itself is derived from a verb signifying to 
grow, and means the act or process of growing, This 
is Ulustrated by the Greek word ph yton “trom the same 
root, which was used to designate a plant; or in a sec- 
ondary sense, a child or living creature. Hence the 
term phytology, meaning the science of plants. The 
word physics thus signifies primarily,—growing or livi ing 
things. 

The Greek physis was correctly rendered by the Latin 
natura (nature), which also means birth or development. 
The whole material world was thus understood by the 
ancient Greek philosophers as something perpetually 
growing, becoming or being born, and the conception 
underlying this view is that of incessant movement, 
birth and growth, followed necessarily by death and 
decay, w hich is the law of all material things. Nothing 
in the universe is stationary or stagnant ; everything is 
undergoing a process of change more or less rapid. This 
is the meaning of the mov ement or flux of all things, 
taught by Heraclitus. Not only the organic world, but 
the solid crust of the earth, which is to most of us the 
type of stability, is subject to constant mutation. <A 
growing plant is still to us, as to the "Greek of old, 
the best type of a physical or natural object, for the 
words are synonymous. The adjective natural still 
keeps its meaning as designating that which is accord- 
ing to the regular process of things ; and although we 
have come to use the word nature ina secondary sense 
for the essential qualities or characters alike of a material 
object and a concept, as when we speak of the nature of 
things, or of man’s moral nature, the use of these terms 
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‘an scarcely mislead. To speak of man’s physical, that 
is to say his natural nature, is however an evident 
tautology. 
~The word physic and its derivatives have in later 
times undergone remarkable changes in their applica- 
tion. We speak of physical geography, meaning the 
natural features of the earth, of physical strength and 
physical life, and, borrowing a French expression, we 
call the physique of a man all that relates to the complex 
human organism and its processes. In our text-books of 
science, however, we find a conventional use of the word 
physics in a far narrower sense, where it is restricted to 
the study of the general properties of inorganic bodies, 
and their relation to gravity, heat, light and electricity. 
Such relations are called physical, and are distinguished 
alike from those called chemical and others which are 
designated as vital or organic. Yet the professor who 
talks of physical as distinct from chemical or vital prob- 
lems, will at the same time speak of his physical as 
contrasted with his mental condition; referring thereby 
not only to the activities belonging to ‘his own domain of 
study, but to those which concern also chemistry and 
organic life. This same student calls himself in English 
a physicist and in French a physician (physicien). The 
latter word in the French language had however of old 
another meaning, and signified a teacher or a practioner 
of the art of healing diseases, a meaning still retained in 
our English speech, where physician and doctor of 
physic are common terms for a practitioner of medicine 
or a mediciner, as he was of old correctly called. The 
origin of this use is to be sought in the wider acceptation 
of the word physic and physics by Greek and Arabian 
students who, taking all nature for their province, were 
in the broadest sense of the ter m, physicians or natural- 
ists, and who applied their knowledge alike of the inor- 
ganic and the organic world, to the freatment of disease 
and the alleviation of human sufferi ing. It was Hippo- 
crates, well named the father of medicine, who first 
taught that the true method of preserving health and of 
healing disease was to be found in the study of nature 
in all its relations. Only those who thus practice 
the healing art are entitled to the name of physi- 
cians or medical physicians. It was by an easy transi- 
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tion from this conception that the art thus exercised 
‘ame to be called the practice of physic, that is to say of 

nature, and that ne drugs used in the treatment of dis- 
ease were themselves often spoken of as physic. 

The history of the word physiology is not less curious 
than that of physic. To the beginning of our own cen- 
tury it still kept the old sense in whie ‘+h it was used by 
the writers of classic antiquity, as meaning the study of 
nature in general. The physiologist was something more 
than what we understand in modern speech by the term 
naturalist, now generally limited to the student of organ- 
ic nature ;—and included in the range of his studies all 
natural phenomena. In Newton’s time, terrestrial, at- 
mospherical and astronomical problems, as well as min- 
eralogical, botanical and zoological investigations, were 
classed under the general title of physiology. There ivas 
thus a phy siology of the inorganic as of the organic 
world, a terrestrial and a celestial physiology. 

It is by a limitation analogous to that which we have 
already pointed out that, in our own time physiology 
has come to be popularly understood to refer to the pro- 
cesses and functions of vegetable and animal organisms ; 
while the simpler processes of inorganic nature are in- 
cluded under the title of physics. Thus, by a curious 
anomaly in language, two terms having the same etymol- 
ogy, and originally synonymous, have come to be used 
in senses antagonistic and mutually exclusive of each 
other ; physic: il being now generally employed. in didac- 
tic lang wage to relations which are to be distinguished 
from those now designated as physiological. Thus, in 
our schools we speak of physical research and a phys- 
ical laboratory, meaning thereby something wholly dis- 
tinet from physiologic al research and a “physiological 
laboratory wherein are made investigations of vegetable 
or of animal or ganisms; yet the professor of animal phys- 
iology will still (ike the professor of physics) in ordinary 
speech use the adjective physical in its wider sense to 
designate all the material activities of the human organ- 
ism. 

The words physic, physical and physiology properly 
apply to the world of nature as a whole. The study of 
nature as generally defined, presents two great divisions, 
the inorganic or mineral, and the organic. This latter 
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includes both the vegetable and the animal. These two, 
notwithstanding the apparently close affinities between 
the lowest forms of each, are, on the whole, clearly dis- 
tinguished. We thus arrive at the three great divisions 
commonly valled kingdoms of nature, the mineral, the 
vegetable, and the animal. These distinctions are found 
at the basis of what we appropriately call Natural His- 
tory, that is to say, the history or the knowledge of 
natural bodies. The student of these notes the density, 
cohesion, color and geometric forms of mineral species, 
and the details of structure in plants and animals. From 
the observation of all these characters, and the consider- 
ation of differences: and resemblances, men have con- 
structed systems of classification in mineralogy, botany 
and zoology ; have devised a terminology and a nomen- 
clature ; and have thus, in each of the three kingdoms of 
nature, organized a body of knowledge which we desig- 
nate as systematic and descriptive mineralogy, botany 
and zodlogy, or the physiography of minerals, plants 
and animals; the study of which, as a whole, is some- 
times conveniently comprehended under the title of 
General Physiography, that is to say a description of 
nature. This, in its wider sense, includes not only the 
individual objects belonging to each one of the three 
kingdoms of terrestrial nature, but the earth as a whole, 
including geography and geognosy, and extending its 
field into other worlds, embraces descriptive astronomy, 

Having thus laid the foundation of the knowledge of 
natural objects by a study of their sensible characters we 
proceed farther to investigate their properties and 
functions; in other words, their various activities, the 
changes to which they are subject, their origin, growth 
and decay. 

All of these phenomena may be conveniently consid- 
ered under three heads. The first of these includes the 
relations of natural objects to gravity, cohesion, light, 
heat, electricity and magnetism, and it is these simple 
non-chemical relations alone which, as we have seen, are 
frequently designated as physical, a term which in this 
connection may perhaps be advantageously replaced by 
dynamical, since some of the highest authorities include 
the phenomena in question under the general title of 
dynamics, Under the second head come the chemical 
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changes of matter, and it may be said that the whole 
history of inorganic nature, or of the mineral kingdom, 
is comprised in its dynamical and chemical relations. It 
is not until we enter the organic world that we find other 
forms of activity manifested in the phenomena of irrita- 
bility, assimilation, growth and reproduction, wherein 
to dynamical and chemical processes are superadded 
those which are peculiar to the organic world, and which 
are distinguished as vital or diotical. It is not our 
plan or purpose to consider in this connection the great 
question of the nature of life, but I must here record my 
conviction that the activities which appear in a growing 
organism are but manifestations on a higher plane, and 
with more perfect means, furnished by a more complex 
structure, of an energy which already existed in the un- 
organized matter of the mineral kingdom. 

The student who has begun by investigating natural 
objects in the way which has just been pointed out, will 
not be content to rest in this knowledge. Having learned 
the structure, properties and mode of formation of the 
crystal, and the chemical changes of which its constitu- 
ents may be the subject, he is led to study the relations 
of the various parts of the mineral world to each other, 
to consider their growth, their decay, and their past and 
their future history. Coming next to the study of the 
organic world, he finds therein relations still more com- 
plex ; the beginnings of life, the genesis of organized in- 
dividuals ; the assimilation by these of extraneous 
matter, whether from the organic or the inorganic world, 
which constitutes nutrition, and the mutual inter depend- 
ence and interaction between the mineral, vegetable and 
animal kingdoms, engage his attention. Not less won- 
derful are the laws of growth and reproduction, the mor- 
phological changes of organisms, and the subtile relations 
which connect the lowest with the highest forms in or- 

ganized nature. This study of the laws and processes by 
which the material world is fashioned gives us the reason 
or the logic of nature, a phrase synonymous with physi- 
ology. We have thus presented to us two aspects of the 
study of nature, the one descriptive, which we designate 
General Phy siography or Natural History, the other 
philosophical, which is appropriately called General 
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Physiology or Natural Philosophy, the Physiophiloso- 
phy of some writers. 

From the foregoing analysis it will be apparent that 
each one of the three great kingdoms of nature has its 
physiology as well as its phy siography : that we cannot 
with propriety restrict the former term to the organic 
world, but that while we speak of vegetable and animal 
physiology we must also recognize a physiology of the 
imorganic world. Apart from the consideration that 
many of the processes which are generally comprehended 
under the head of organic physiology are the same with 
those exhibited by the inor eanic world, being essentially 
dynamical or chemical in their characters, it can be shown 
that the various processes of the mineral world present 
many analogies with those of organic life, and these it 
is which may be appropriately said to belong to the 
domain of mineral physiology: More than this, these 
physiological processes are often so connected with the 
organic world on the one side and the inorganic on the 
other, that they appear as necessary and contiguous 
links in the great chain of terrestrial activities. 

The growing plant gathers from the earth, the air and 
the waters the mineral elements w hich, in its laboratory, 
are converted into more complex chemical species, and 
these, in their turn, are transformed into stem, foliage, 
flower and fruit. The compounds thus elaborated in the 
vegetable organism may become the food of herbivora, 
and through these indirectly make part of the bodies of 
carnivorous animals or of man himself. Sooner or later, 
however, the plant or the animal, in obedience to the 
universal law of change and decay, is once more resolved 
into inorganic forms, which are ready to enter again into 
the round of the organic circulation. The organism re- 
verts to dust, or rather, except a small proportion of 
earthly matters, to the atmosphere ; which, as has been 
happily said, is the cradle of the plant and the grave of 
the animal. Such, in brief, are the processes of the or- 
ganic world and their relation to inorganic nature, which, 
viewed from the standpoint of the chemist, appear as 
metamorplhoses of the mineral world through the inter- 
vention of organisms. There are, however, other great 
and important processes of transformation and distribu- 
fion in mineral matter in which the organie world does 
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not intervene, or at best, plays but a secondary and in- 
direct part through the products of its partial decay. 
Besides what we have just called the organic circulation 
of matter, there are three others which we may designate 
as the terrestrial, the aérial and the oceanic circulations. 
No one of these is independent of the others, and all of 
them are, in fact, ultimately subordinated to the last 
named; vet each may be considered by itself, and will 
be found to present a history of physiological processes 
replete with interest and instruction. The terrestrial cir- 
culation especially, as I shall endeavor to show, fre- 
quently offers suggestive analogies to the circulatory 
processes in plants and animals. It is, moreover, through 
this circulation that some of the most impor tant mineral 
masses in nature have been generated, and deposits of 
precious metals, ores and gems have been derived from 
the great bulk of the earth’s crust. The study of the 
terrestrial circulation will thus introduce us to one of the 
most important chapters in the chemical history of the 
globe. 

Without attempting to trace the chemical elements of 
our earth to the fire-mist or nebulous matter from which 
a modern theory with great plausibility conjectures their 
origin, and without inquiring into the chemistry of a cool- 
ing globe, which however presents a legitimate field of 
speculation, I invite you to follow me backwards in ima- 
gination to a time which is sometimes called the Prima- 
ry or Archzean period, or the Kozoic age, in geological his- 
tory, when there were already a solid and cooled earth, 
land and an ocean, in the waters of which animal and 
vegetable life may be supposed to have been not less abun- 
dant than they are in our present seas. At this time the 
oldest Known series of rocks, that called the Laurentian, 
to which belong the granite- like eneisses of the Highlands 
of the Hudson, the Adirondack hills and the Laurentides 
of Canada, from which this ancient series takes its name, 
—was already in existence. While from the seas of that 
time were being deposited the materials of a newer series 
of rocks, we have evidence that already the beds of this 
ancient gneisses were in their present contorted and folded 
position and had the same mineral composition as to- 
day. Interstratified with them were already the crys- 
talline limestone with graphite, and the great beds of 
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iron-ore which to-day constitute the chief mineral weaith 
of the Laurentian series of our region. These, and sim- 
ilar rocks, so far as we know, formed everywhere the 
dry land and the ocean’s bottom. At that time the erys- 
talline schists which form the greater part of New 
England and Eastern Canada ; the slates, limestones and 
iron-ores of Dutchess county and the er eat Appalachain 
valley were not yet formed ; the vast series of paleozoic 
rocks, some 40,000 feet in thickness which includes the 
salt and gypsum and iron-ores of central New York, 
and the coal and petroleum of Pennsylvania, had not 
‘been laid down. The precious stores of lead and silver 
ores 1n Colorado, Utah and Nevada, the mineral wealth 
of the Sierras, were not ; for the very rocky strata in which 
all these deposits are included were as yet unformed. 
All of the great geological series just enumerated have 
been built up since the Laurentian age, and in great part 
from the ruins of portions of the. rocks prev iously ex- 
isting, and owe, with limited exceptions, their deposition 
and their accumulation to the action of water. The 
changes and revolutions of the earth’s surface during these 
long ages are written on the rocky strata, and the remains 
of organisms which these enclose, tell the history of the 
successive generations of plants and animals which have 
flourished and passed away. Time would fail us to con- 
sider the differences in texture and in composition be- 
tween these later formed rocks and the more crystalline 
strata of Kozoic time, or to speak of the great masses of 
unstratified crystalline rocks, such as the granites of 
New England and the diabases of the Palisades, both of 
which are evidently posterior in origin to the stratified 
rocks among which they have been intruded in a heated 
and more or less molten condition, not unlike the volean- 
ic rocks of more recent times. The interstratified masses 
of aqueous origin are often distinguished by the obvious 
name of indigenous rocks, while the intruded masses 
are sometimes spoken of as exotic rocks. These, from 
their resemblances in composition to the older stratified 
rocks, are conjectured to be no other than portions of the 
latter which have been softened by heat in the depths of 
the earth, and in this state foreed upward among the 
overlying rocks, 
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We have thus distinguished in the earth’s crust two 
classes of rock-masses ; the first formed after the man- 
ner of clays, sands, marls, and peats, or like rock-salt and 
gypsum from the drying-up of salt-water basins, as in 
great deserts. These indigenous rocks may be either 
crystalline or uncr ystalline. The second or exotic class, 
for the most part crystalline in character, consists of 
fused or softened matters which have come up from be- 
low, and have either occupied rifts or fissures in the pre- 
viously formed rocks, or have overspread them. 

There is, however, a third class of rock-masses dis- 
tinct from both of the preceding in their origin and mode 
of formation. For the most part crystalline in character, 
they occupy, like the exotic rocks, fissures or other cavi- 
ties in previously formed rocks, but give evidence that 
instead of having been introduced at one operation in a 
softened form into their present places, they have slowly 
grown there by accretion, for which reason they have 
been called endogenous rocks. These masses, in their 
mode of origin are like the solid deposits from certain 
mineral springs, or the incrustations in steam- boilers, and 
though small in extent as compared with the indigenous 
or exotic rocks, (in both of which they may occur), are 
important alike from their mineral composition, and 
from the ight which they throw on terrestrial processes, 
To these endogenous masses belong the so-called granitic 
veins made up of the elements of ordinary oranite, such 
as feldspars, micas and quartz, but often ¢ ‘ontaining tour- 
maline, topaz, beryl, zircon and other gems, as well as 
ores of tin, and some other metals. To this same class 


also belong the mineral lodes from which are derived the | 


greater part of our gold, silver, copper and lead. Endo- 
genous Masses May ‘be described as for the most part as 


either granitic, quartzose or caleareous in character, but 


as including aut the same time, in a more or less concen- 
trated form, many of the rarer chemical elements of the 
earth’s crust. While the silica, alumina, lime, magnesia, 
alkalies and iron, which make up the chief part of the 
solid rocks, are everywhere distributed with impartial 
abundance, there are other elements, often of great val- 
ue to man, which are present in the great bulk of the 


earth in such insignificant amounts th: it their proportion’ 


seems infinitely small. Aided by the spectroscope and 


- 
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other delicate modes of research, we are enabled to de- 
tect their presence disseminated in solid rocks or dissolved 
in the ocean’s waters, but we find them concentrated in 
the endogenous rocks. Not to mention silver and gold, 
copper and tin, which at once suggest themselves, we 
there find lithium, caesium, glucinum, yttrium, cerium, 

zirconium, tantalum, uranium, tungsten, molybdenum, 

and other rare elements accumulated in such quantities 
as to make up a large part of certain mineral species 
peculiar to these endogenous rocks. 

Whence have come these rare elements, and what is 
the source of the matters which constitute these vein- 
stones? As I have said before, the great bulk ofan endoge- 
nous rock may consist of the same elements as a lime- 
stone, a sandstone, a gneiss or a granite, from which 
rocks, however they differ, alike by their structure and 
by the presence of rare and peculiar mineral species. 
The origin and the composition of these veinstones thus 
assume a great interest to the student of the physioldgy 
of the earth. As the forces at work in a erowme plant 
determine the secretion in one part of its structure of 
sugar and acids, in others of a bitter principle, of aro- 
matic oil, and of coloring matter, all of which we may 
find within the rind of an orange, so in the earth’s 
crust have been deposited, in different parts, granitic 
veins, caleareous veins and quartz veins, each carrying 
its own peculiar ores or other mineral species, the work 
of successive and ilepeatent processes, often at widely 
separated intervals of times. 

To attempt a detailed description of these various pro- 
cesses would involve a discussion of dynamical and chem- 
ical principles requiring a volume, but I may eall your 
attention to some fundamental points which may indi- 
cate the general nature of the problems presented, and 
the mode of their solution. Of these, the first is the sol- 
vent power of water. Of those bodies which are regarded 
as insoluble, the greater part are soluble to a small 
extent under ordinar y conditions, and to a much greater 
degree with increased temperature and pressure. “Again, 
very many such nearly insoluble bodies are found to as- 
sume, under certain conditions, a soluble condition, 
from which, however, they readily pass into one of com- 
parative insolubility. This two-fold character is illus- 
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trated by the familiar case of albumen, which, as found 
in the serum of the blood or the white of an ege, is 
readily soluble, but by a gentle heat coagulates, and fhen 
becomes a white insoluble solid, Among mineral species 
capable of assuming such a soluble condition are the 
constituents of some of the hardest and most insoluble 
crystals found in veinstones. Rock-crystal or quartz, 
the ruby or corundum, tinstone, rutile and specular iron 
ore are examples of this; since the silica, alumina, and 
the oxyds of tin, titanium and iron, of which they are 
severally composed, are all readily obtainable in condi- 
tions in which pure water is capable of dissolving several 
hundredths of its weight of them. Many other oxydized 
bodies, more complex in composition than these, are 
susceptible of assuming asimilar condition, and the same 
is true of even of metallic sulphids, as sulphid of arsenic. 
It is certain that this capacity of assuming a soluble 
condition is much more general than has been supposed, 
and it| may here be noticed that although the soluble 


forms are generally what is called ¢ ‘ollodial or jelly-like - 


in character, there are m: uny examples of bodies where 
temporary solubility is apparently independent of a col- 
lodial condition. 

Again, it is well known that heat in many cases favors 
solution, as inthe case of sugar, alum and most salts. 
There are, however, not wanting instances in which an 
increase of temperature does not augment and even di- 
minishes the solvent power of water. Hence, while most 
watery solutions saturated when hot deposit crystals of 
the dissolved bod y in cooling, there are other solutions, 
which when saturated in the cold deposit crystals if 


the temperature is raised. Examples of this are seen in 


gypsum and in other sulphates. The presence of many 
alkaline and neutral salts in water in like manner serves 
to increase its solvent power for certain bodies, while in 
other cases their presence is not less efficacious in pre- 
venting solution. Sulphuretted hydrogen and carbonic 
acid also augment the solvent power of water for many 
substances. . 

In considering the solvent power of waters within the 
earth’s crust, we must farther remember that as we go 
downward there is a more or less regular increase of tem- 
perature, equal to about one degree of Fahrenheit for 
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each fifty feet, and that at 9000 feet there will be an 
augmentation equal to 180° F., which added to the mean 
temperature at the ‘earth’s surface would considerably 
exceed 212°, the boiling point of water at the ordinary 
pressure. Now, we are certain that water in the terres- 
trial circulation descends to much greater depths than 
this, and thus, in a liquid state, reaches correspondingly 
higher temperature, at which, as we know from experi- 
ments made in our laboratories in sealed tubes, its sol- 
vent powers are greatly and often unexpectedly exalted. 
In estimating the solvent power of, water at gieat 
depths another principle comes into play, that of the 
pressure exerted by the column of water, which for each 
1000 feet in height is equal to thirty atmospheres. The 
process of solution in water is for most substances attend- 
ed by contraction, the volume of the solid dissolved be- 
ing lost in that of the Hquid, so that when one hundreth 
of common salt, for instance, dissolves in water, the con- 
densation which takes place is far greater than could be 
brought about in the liquid by any mechanical means at 
our command—water being nearly incompressible. Ex- 
periments have, however, show n that external force may 
nt solution, by favoring this process of condensation ; 
rater under great pressure having been found to take 
ous solution Tar ever amounts of certain matters, such as 
common salt, than it would at the ordinary pressure. 
This we should expect to find the ease for all such bodies 
as lose bulk in the process of solution, while the reverse 
would hold for such as expand in dissolving. ‘The rela- 
tions of pressure to solution are thus similar to those of- 
fered by the fusion of bodies under pressure ; by which, 
as we know experimentally, the melting-point of such as 
expand in melting is raised, while for those which contract 
in melting it is depressed. It is evident then,that hydro- 
static pressure at considerable depths must cooperate with 
increased temperature to promote the solubility of many 
substances in water and in the watery solutions which 
are circulating through the earth's crust. Of the many 
chemical reactions which take place at these great depths 
under the conditions already set forth we can form but 
inadequate notions. Yet experiments made in the labora- 
tory of the chemist with heated solutions confined in tubes 
of glass or of metal have shown that it is possible thus to 
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crystallize various ores and spars, and to produce artifi- 
cially a greater number of the mineral species found in vein- 
stones. The curious processes of selection and elimina- 
tion by which so many of the rarer elements are gather- 
ed from the great mass of the earth thr ough w hich they 
were origin: ly distributed, would require “tor their dis- 
cussion a more extended study than our present limits 
permit, but we may remark that selective diffusion 
and osmosis doubtless play an important part therein, 
as they certainly do in many processes in the organic 
world. 

The experiments in the chemist’s laboratory, ¢ onduct- 
ed at temperatures considerably above the boiling point 
of water, enable us to produce many mineral species in a 
short time, but we have evidence that similar results are 
produced, though more slowly, at much lower tempera- 
tures. The baths constructed by the Romans with brick 
and mortar at various hot springs in France, less than 
twenty centuries since, have within the last few years 
been found to contain in the cavities of the masonry a 
great number of crystallized mineral species identical 
with those met with in mineral veins, all of which have 
evidently been formed within that time by the action of 
the mineral waters at temperatures considerably below 
that of boiling. Again, in California and Nevada, ther- 
mal waters still bri ing to the surface dissolved silica, 
which they deposit in the fissures of the rocks, together 
with sulphuret of mercury, pyrites and gold, thus giving 
rise to veinstones closely related in composition ‘to the 
more ancient ones to be found in the rocks near by. The 
ereat quartz vein of that region, known as the Comstock 
lode, has been formed in times geologically very recent, 
by the action of hot waters resembling those now flowing 
in its neighborhood. 

To explain the origin of the various mineral waters 
which have formed the veinstones, would involve a dis- 
cussion of the whole doctrine of the terrestrial circula- 
tion. It may be said in a few words that the rocks of 
the earth’s crust are more or less permeable to water, 
which filters through porous beds or flows through joints 
or fissures, carrying with it gases dissolved from the at- 
mosphere, and the results both of organic and mineral 
decay, very complex and variable in composition, taken 
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up in its course. The downward flow of these waters, 
progressiv ely augmenting in temperature, continues un- 
til it reaches depths determined by accidents of stratifi- 

cation or by lines of fracture. Thence, in obedience to 
inpdmosiasic laws, it rises again to the surface, sometimes 
through porous beds, but more generally along the lines 
of fracture, due to terrestrial movements. These fissures 
are the veins, which become in time incrusted and filled 
up by deposits of mineral matter from the ascending 
waters. The separation of these is due to the diminution 
of the solvent power of the water as it cools in its up- 
ward course and is moreover relieved of the pressure 
which had augmented its capacity for solution. To this 
we may often add the chemical effects of the influx at 
various points into the channel of divers substances dis- 
solved from other strata, bringing into play new affini- 
ties in the original solution. 

The progressive incrustation and the final obliteration 
of the channels as these become filled with veinstones 
and the water ceases to flow, or else seek new channels, is 
made apparent by the banded structure often seen in 
these deposits, which frequently display bilateral sym- 
metry in the arrangement of the successive layers, and 
moreover often include in their centre geodes or imper- 
fectly filled cavities, generally lined with erystals. In 
this connection must not be forgotten the mechanical 
force of crystallization from mineral solutions, which 
like freezing water, often serves to open joints in the 
rocks. The walls of veins sometimes show evidences 
of this rending and disrupting force of crystallization. 

I have thus endeavored to place before you some of the 
principles involved in the production of veinstones, and 
to indicate to you how the terrestrial circtlation, depend- 
ent upon the rainfall and the ordinary laws which regu- 
late the flow of liquids, suffices to dissolve from the solid 
matter of the earth’s crust elements once widely diffused, 
and to accumulate them by subsequent depositions in 
the concretionary masses which we call endogenous rocks 
or veinstones. I cannot forbear to notice an analogy be- 
tween the formation of these and the process by w hich a 
vertebrate animal repairs a fracture in its osseous struc- 
ture. In this case, the circulating liquids bring to the 
broken part the dissolved elements of bone, and there - 
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build up a fresh portion, which serves to unite the dis 
rupted fragments and thus to make the limb whole again: 
Ina like manner does the terrestrial circulation repair 
the fractures in the earth’s crust by the formation of 
veinstones ; an example in the mineral world of nature’s 
conservative surgery. 

There is another side to the process of growth and 
production of new rock-masses which we e have just con- 
sidered. The new is built up by the decay of the old, 
and it would be instructive to study at length the pro- 
cesses of disintegration and solution which are the neces- 
sary preliminaries to reproduction and palingenesis. There 
is however one phase of this destructive metamorphosis 
of mineral matter upon which I may be permitted to 
dwell for a few minutes,—that of the subaérial decay 
of rocks, or their alterations when exposed to the 
influences of air and moisture. Going back once more 
in imagination to the time when there were no rocks 
newer than our ancient Laurentian gneisses, with their 
accompanying interstratified limestones and iron-ores 
we discover that there were then no sandstones, re clay- 
slates, nor in fact anything to represent the vast de- 
posits of uncrystalline sands and clays of later times. Al] 
of these are results of a subsequent process of subaérial 
decay. Slowly butinevitably the solid granites, gneisses 
and similar erystalline rocks decay like dead trees in a 
forest. Water and air conjoined cause the breaking up 
of the feldspars, the hornblendes, and many other min- 
eral silicates which enter into the composition of these 
rocks, and thus convert ied into a crumbling earthy 
mass. Much of the silica, besides the lime, the mag- 
nesia, the potash, and the cea of these minerals, passes 
into solution, and little more than clay, iron- oxyd and 
quartz, remain behind in the softened and decayed mass, 
which has lost one half or more of its weight, and now 
yields readily to the mechanical action of water, by 
which it is separated into clay on the one hand and sand 
on the other. Geological investigations show that such 
a process of decay has gone on continuously from the 
Laurentian age to the pr esent, whenever crystalline rocks 
have been exposed to the action of the elements, and that 
this process has been the source of all the clay and 
most of the sand which enter so largely into the com- 
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position of the unerystalline strata; the formation of 
which thus involves the decay of vast masses of the crys- 
talline rocks. 

If we follow into the southern states of the Union the 
great Atlantic belt of ancient crystalline rocks, we shall 
find that these, which in New England and New York 
are either bare and ice-worn, or else covered with trans- 
ported material, are there concealed beneath a cover 
often one hundred feet or more in thickness, of decayed 
material, which, although it has lost one-half or more of 
its weight, still retains its original volume, structure and 
place, and in its deeper portions includes lumps or cores 
of crystalline rock still undecayed. It needs but the 
action of water, such as would result from a gradual sub- 
mergence beneath an invading sea, to break up these soft- 
ened rocks, carrying off the clay to be laid down in quiet 
waters, depositing the sand in the track of the currents, 
and leaving behind the cores of undecayed rock in the 
shape of boulders of granite or gneiss—thus producing 
all the conditions to be seen in our more northern regions, 
where a denuding process has disturbed and rearranged 
the results of the sub-aérial decay of the ancient rocks. 

That such has been the origin of the mechanical sedi- 
ments which make up the great bulk of the stratified 
rocks from the Eozoic age to our own, there can be no 
doubt, and the history of our granite boulders is clear in 
the light of these observations. The hard, undecayed 
crystalline rocks are not readily worn away, ‘but the pre- 
liminary process of decay makes the action of eroding 
agents easy and rapid. Hence it is that in the northern 
regions, where marine currents and glacial action have 
done their work, the decayed materials have long since 
been swept away from the surface of our hills, and that 
only here and there, in localities sheltered from the ero- 
ding agents, as, for example, along the western base of 
Hoosie Mountain in Massachusetts, do we find any re- 
mains of the deep mantle of decayed rocks which once 
covered our northern hills of gneiss and granite. But 
when we go southward from Philadelphia, beyond the 
southern limit of glaciation, we find the covering of de- 
cayed rock lying deep over the Blue Ridge, in Virginia 
and the Carolinas. It would be long to tell the evidence 
that in past ages this condition of things extended over 
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the whole Atlantic belt to the northward, and how in 
the valley of the Mississippi, where the present outcrops 
of these ancient rocks are eroded, as in the east; we find 
beneath sandstones of later times portions of the old de- 
rayed mantle which had eseaped erosion until thus pro- 
tected. Such a process of decay has always been going 
on at the earth’s surface, and is even now slowly but 
certainly wasting the hardest rocks, 

The usual eroding agents, ice and water, are inade- 
quate to remove great areas of hard rocks unless these 
have previously been softened by deeay, and a careful 
study of the question led me long since to maintain that 
the chemical dee omposition of rocks 1s a necessary pre- 
liminary to glacial and erosive action, which has removed 
only already softened materials. From this it follows 
that the forms and outlines of the sculptured surface 
thereby exposed would be determined by the varying 
depths to which the process of subaerial decay had already 
penetrated the once firm and solid rock. The boulders, 
the rounded bosses and hillocks, and the closed basins, 
which are so conspicuous in glaciated regions of crystal- 
line rocks, are due not primarily to glacial erosion, as 
some have tanght, but to previous decay, softening 
portions of the rocks, the subsequent removal of whieh 
has given rise to these outlines. Some of these contours 
now Observed were thus sculptured in very remote geo- 
logical ages, and later glacial action has done little more 
than to groove and polish them. 

We have already noticed the fact that in this decom- 
position a large proportion, equal in many cases to more 
than one half of the weight of the rock, passes into solu- 
tion in the superficial waters. Of these dissolved mat- 
ters a certain portion, filtering downward, enters into the 
terrestrial circulation, but by far the larger part find their 
way directly into what we have designated the oceanic 
circulation, which ineludes alike the rainfall, rivers, 
lakes, and the sea itself. The dissolved silica, lime and 
magnesia, have contributed greatly to the building up of 
stratified rocks, including besides limestones and dolo- 
mites many silicated and silicious deposits ; while by the 
action of the dissolved magnesian and alkaline salts the 
composition of the ocean’s waters has in successive ages 
been greatly modified. 
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The part which the atmosphere has taken in these pro- 
cesses is not less important. Through the aérial circula- 
tion has come the enormous volume of carbonic acid 
which has played an indispensable part in the decay of 
the rocks, and uniting with lime and magnesia has for med 
the carbonates in the earth’s crust, besides furnishing, 
through the agency of vegetation, all the carbonaceous 
matters found therein in the forms of coal, petroleum 
and related bodies. Time will not here permit us to enter 
into the considerations which lead to the conclusion that 
this aérial circulation involves not only the immediate 
atmosphere of our planet but that of other worlds as 
well; so that through it we are placed in relations of 
material interdependence with other bodies of the solar 
system, and even with the remotest realms of space. 
Such a relation, which was long since conjectured by 
Newton, I have endeavored to establish by chemical 
and geological considerations. 

And now in conclusion let me say that I have sought 
in this evening’s discourse, to give you some elimpses of 
the great processes of inorganic nature, as seen in the 
decay and disintegration of old rocks and the building 
up of new ones, including more especially the formation 
of veinstones, with their segregations of rare and valuable 
ores and gems. I have pointed out the functions in all 
these processes of the terrestrial, the oceanic and the 
aérial circulations, which show everywhere a perpetual 
flux, a ceaseless decay, and a constant renewal ; and make 
it clear that the earth, the waters, and the air, have a 
physiological history not less wonderful than that of the 
growing oak or of man himself. To man alone is, how- 
ever, reserved the distinction that in him matter attains 
such a perfection of organization that he is placed in 
conscious relation with the external world, that he learns 
to comprehend the significance of nature, and to under- 
stand the formative processes which have evolved the 
present order from the primeval chaos. Nay, rising 
higher still, man becomes aware of an intimate relation 
with the spirit of nature itself, and feels, in his moral 
consciousness, that this spirit is not only the life of all 
material things, but the power, not ourselves, which 
makes for righteousness. 
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JUNE 18, 1881. 


The Scientific Section of Vassar Brothers’ Institute was 
organized by the Trustees of the Institute at a meeting 
held at the residence of Dr. W. G. Stevenson. The ob- 
ject of the Section as stated in Article 1. of its by-laws, 
‘is to promote useful knowledge in the departments of 
natural, physical and biological science, by investi- 
gating and discussing only subjects appertaining thereto, 
and by establishing and maintaining in connection with 
the general Society, a Museum and a Library in further- 
ance of said object.”’ 

Prof. L. C. Cooley was elected Chairman, and Mr.C. N. 
Arnold, Recording Secretary. 

Messrs. Stevenson, Dwight and Arnold were appointed 
a committee on by-laws. 


SEPTEMBER 7, 1881.—SPECIAL MEETING, 


L. C. Cooley, Ph. D., Chairman, presiding. 

Dr. Stevenson, from the committee on by-laws, report- 
ed them as revised, and on motion they were adopted. 

James M. DeGarmo, Ph.D., C. B. Warring, Ph.D., Mr. 
Otis Bisbee, Mr. C. VanBrunt and Mr. J. @ Pumpelly, 


were elected members. 


NOVEMBER 2, 1881.—FIRST STATED MEETING. 


L. C. Cooley, Ph. D., Chairman, presiding. 

The first stated meeting of the Scientific Section was 
held at the residence of Dr. W.G. Stevenson. 

The following donations were received for the Museum: 

Amphibole (var. amianthus), from Mr. G. Cornwell ; 
quassia bark, from Dr. E. C. Bolton ; Indian implement, 
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blue calcite, iron pyrite, stibnite, rubellite, hematite, 
magnetite, galenite, granite and garnet from Dr. W. G. 
Stevenson. 

For the Library: Chamber’s Encyclopedia, J. I. Jack- 
son, Esq. ; Vital Statistics and Reports of the State 
Board of Health of Michigan, 1871-1879, Mr. H. R. How- 
ard ; Journal of Social Science Association, from Mr. F. 
B. Sanborne ; Good’s Animalia and Flora, from Dr. 
Stevenson. 


JANUARY 25, 1882—SECOND STATED MEETING. 


L. C. Cooley, Ph. D., Chairman, presiding ; twenty 
members present. 

The following donations were received for the Museum: 

Iron pyrite (nodular form) from Mr. W. A. Davies ; 
wood of the yucca draconis from Mr. G. F. Wilson ; 
cucumis acutangulatus from Dr. J. Elmendorf; Papilio- 
thoas from Prof. W. B. Dwight. 

The Section meetings were formally opened with an 
address on 


CHEMISTRY AND THE QUESTION OF LIFE. 


BY PROF. LEROY C. COOLEY, PH. D. 


In the early part of this century Organic Chemistry 
waswnderstood to include the study of substances, such as 
may be found in or may be obtained from the bodies of 
animals and plants, whose composition was believed to 
be determined by the influence of life. Herein was the 
supreme distinction between mineral and organic com- 
pounds. In the chemical elements they had a common 
origin, but no identity could be traced among the condi- 
tions or forces by which the two classes of products 
arose. The simplest constituents, as well as the most 
complex organism, were believed to have been built from 
their chemical elements by the so-called w/tal force act- 
ing in obedience to principles which transcend the laws 
of combination in the inorganic world. And this belief 
was at the time well grounded, because, while mineral 
substances could be made in the laboratory by processes 
founded upon the laws of chemical action, the simplest 
substance of a distinctively organic nature defied the 
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chemist’s most powerful methods. The chemist was just 
as absolutely ignorant of the mode in which the ele- 
ments, carbon, “hy drogen and oxygen, are made to 
produce alcohol, as he was of the mode in which the 
various constituents are combined to produce the fruit 
from whose juices the alcohol is distilled. It was there- 
fore not yet time to make any chemical distinction 
between the origin of organic compounds and the origin 
of the or oanized body from which such compounds may 
be extracted. There was entire ignorance of the syn- 
thesis of both, and hence the synthesis of both was 
attributed to vitality. 

But this conception has been supremely modified by 
more recent results. No chemist now believes that the 
elements of alcohol are affected by other than the same 
chemical affinity which affects the elements of sulphuric 
acid. On the contrary, itis believed that the compounds 
which may be extracted from organized bodies are sub- 
ject to the same forces and are obedient to the same laws 
of combination which act upon and control the constitu- 
ents of mineral matter. 

This belief is founded on the evidence of the labora- 
tory. The first testimony was furnished by the experi- 
ments of the German chemist, Wohler, who, in 1828, 
succeeded in combining the constituents of urea and 
making an artificial product identical with what had 
hitherto been known only as an animal substance.: A 
distinctively organic substance was thus manufactured 
from inorganic matter by the processes of mineral chem- 
istry. There was no room in Wohler’s apparatus for 
the action of a ‘‘ vital force?’ that chemist wrought in 
accordance with the laws of chemical combination and 
secured the conditions on which the chemical force 
alone was able to build urea. 

In like manner hundreds of organic compounds have 
since been made by artificial processes. Indeed these 
chemical syntheses of organic compounds have gone so 
far that the logie of induction compels us to infer that 
there is no more room for the action of the vital force in 
the chemistry of these compounds than there is in that 
of the constituents of the rocks. 

But the early impetus of a new theory usually impels 
it beyond the truth, Viewing the recent undoubted 
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advance of purely chemical methods into the domain 
hitherto assigned to the vital force, not a few have pro- 
jected the hy pothesis forward into regions which experi- 
ment has not explored, and declare that the chemical 
and physical forces of nature are competent to explain 
the phenomena of life itself. 

Is the ‘‘ death of vitalism’*> an accomplished fact / 
The object of the following paper is to consider what 
testimony modern chemistry brings to bear on this im- 
portant question. 

In discussing this question we ought to remember in 
the outset that physical science is not made up of hopes, 
that its theories are not the expressions of expecta- 
tions. It is, on the contrary, a record of actual achieve- 
ments and of such hypotheses as logically spring from 
them. This record is all that can be ace epted in evidence 
when important theories are on trial. 

Analysis and synthesis being the two distinctive meth- 
ods of chemical research, let us briefly consider the bear 
ing of each upon the question before us. 


CHEMICAL ANALYSIS. 


Ask the analyst what are the constituents of a com- 
pound body and he will doubtless point you to the vari- 
ous products of its decomposition, and he will eall them 
proximate or ultimate constituents, according to their 
own compound or elementary character But mark the 
difference between these. The so-called ‘+ proximate 
constituents,’ that is to say the compound substances 
derived from a mere complex body by an analysis may 
be constituents of that body.or they may not be; gener- 
ally they are not. They are to be regarded as constituents 
only when they exist ready formed in the body and may 
be extracted by processes which do not produce chemical 
changes. Salt is a constituent of sea water because it 
exists as salt in the sea, and we know that if does exist 
as salt in the sea because it may be obtained therefrom 
by the simple process of evaporation, which has no 
power to produce it. Likewise sugar is a constituent of 
the maple and starch is a constituent of the potato. 

But far the larger number of the products of analysis 
are not to be obtained except by means which change 
the very nature of the substance analyzed by breaking 
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the old bonds of chemical attraction and establishing new 
ones. Such products do not exist in the body analyzed, 
but have their birth during the process which reveals 
them. They are in no sense constituents ; they are simp- 
ly products of chemical action during the analysis. When 
for example alcohol vapor is passed through a red hot 
tube several new substances issue, among which are olefi- 
ant gas and benzine. Neither benzine nor olefiant gas 
can be regarded as a constituent of alcohol. No chem- 
ist has ever claimed them to be constituents of this sub- 
stance. But it is known in regard to them that both are 
compounds of hydrogen and carbon, that these elements 
are contained in ale ohol, and that the heat that destroys 
the alcohol drives the atoms of these elements into new 
combinations, which then, for the first, exist as .benzine 
and olefiant gas. W hat then does analysis teach us 
about the composition of alcohol? Absolutely nothing 
with certainty, beyond the names and the proportional 
parts of the elements which it contains. Notwithstand- 
ing the several compounds which alcohol yields by de- 
composition, yet when asked for the exact catalogue of its 
constituents, the analyst must confine his answer to the 
elements ¢ arbon, hydrogen and oxygen. 

In mineral chemistr: y the cases are very rare in 
which a compound can be with any certainty declared to 
be a constituent of one more complex; but in organic 
chemistry such cases are not uncommon. 

I have referred to sugar and starch as familiar exam- 
ples of compounds which are constituents of plants, and 
have said that we must so regard them because they are 
not produced by the effort to extract them, but do, on 

the contrary, exist preformed in the plant from which 
we get them. 

Many such proximate constituents of plants have a. 
definite chemical composition. We find for example 
that starch is a single componnd. It is composed of car- 
bon, hydrogen and oxygen, and contains these ele- 
ments in the definite ratio of six, ten and five respect- 
ively. Others are so complex that no single formula can 
describe them. Opium, for example, is a constituent in 
the poppy, and opium consists of carbon, hydrogen, 
oxygen and nitrogen. But let opium feel the touch of 
the analyst, and it at once breaks into numerous simpler 
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compounds. Among these are morphine, narcotine, and 
a score of other bodies, to each of which analysis assigns 
a distinet chemical formula. But morphine and the rest 
are products of the decomposition of opium rather than 
constituents of the poppy, from which they may be ex- 
tracted. They can be extracted from the poppy only by 
chemical means, wiltile starch and sugar can be extracted 
from plants by physical processes ; and herein would 
seem to be the clear and needful distinction between the 
constituents of plants and the products of their chemical 
decomposition. 

According to this definition the known compound 
constituents of plants and animals are relatively few ; 
the multitude of substances usually called organic are 
the products of the chemical decomposition of plants 
and animals, and are not to be regarded as their constit- 
uents. 

These facts establish a most important classification of 
those substances which are collectively called organic. 
They are to be arranged in two distinct groups. 

Ist. Organized bodies. 

2d. The chemical products of their disorganization. 

The first class includes vegetables and animal bodies, 
whether we regard the entire individual or any distinct 
portion of it, such as the leaf, the twig, or. the tendril of 
a plant, or the hair, the claws or the tissue of an animal. 

The second class includes all substances which can 
arise by tearing down the organic structure and rebuild- 
ing from its elements by chemical means. 

Now these two classes of products are so unlike that 
legitimate inferences concerning the first cannot be 
drawn from experiments made with the last alone. The 
texture of the last may or it may not be crystalline ; it 
is never cellular, while that of the first is always cellular. 
The last are purely chemical compounds ; the first are 
never such. So that the difference between organized 
bodies and the products obtained from them is far great- 
er than the difference between chemical compounds and 
merely mechanical mixtures. 

But the difference between chemical compounds and 
the results of mechanical action is so great, that by com- 
mon consent the peculiarities of these two classes of 
bodies are attributed to different forces. Much more 
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should we then admit the existence of another which is 
over and beyond these. For if the character and changes 
of masses of matter declare the action of physical ener- 
gies, and if the peculiar constitution and reactions of 
chemical substances demonstrate the existence of an 
additional chemical energy, surely the unique texture 
and characters of organized bodies must be attributed to 
still another. 

Moreover, the characteristic funetion of the life-energy 
is also pointed out by this analysis. Doubtless chemical 
affinity and the physical forces bear sway in the orga- 
nized body as elsewhere over the building up of chem- 
ical compounds and the interaction of masses, but as 
elsewhere, we cannot suppose that they can do more. 
That which remains undone by these is the build- 
ing up of these materials into an organized structure, and 
the combining of all the physical and chemical energies 
of these materials into a nobler energy which stamps this 
organized structure a living thing. 


CHEMICAL SYNTHESIS. 


I have already said that the older views of the origin 

of organic substances must be supremely modified by the 
brilliant achievements of organic synthesis. 

The question is now whether the success of the chem- 
ist in making artificial organic compounds gives any 
solid ground on which to build the hypothesis that the 
known physical and chemical forces are the only ones 
concerned in the phenomena of living things. 

We have seen that organic analysis, beginning with 
organized bodies pursues a downward course through 
the proximate constituents to the products of their chem- 
ical decomposition, and finally to their ultimate elements. 
Now organic synthesis must pursue the same path back- 
ward. It must begin with the chemical elements and 
rise by successive Steps from elements to organic com- 
pounds, to proximate constituents, and finally to orga- 
nized bodies. We are to enquire how far it has gone in 
this work, and how far its actual achievements entitle it 
to project any hypothesis beyond. 

Beginning with the elements, a very large number of 
the organic compounds containing only carbon and 
hvdrogen have been made in the laboratory. The syn- 
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thesis of these hydrocarbons have become common, and 
are no longer received with surprise. Of organic com- 
pounds which contain oxygen and nitrogen a smaller 
number are laboratory products. It is in “the manufac- 
ture of these that chemical synthesis has won its latest 
and most brilliant triumphs, and vet its trophies are few 
and insignificant when compared with the multitudes of 
more complex compounds of the same class which it has 
not been able to reach. 

Of the proximate constituents of plants and animals 
very few indeed are artificial products. Acetic acid is 
found ready-made, in the juices of some; it has been 
also prepared from inorganic matter in the laboratory. 
Other examples might be given. Butthe efforts of chem- 
ical synthesis have been unsuccessful beyond a small 
number of the simplest substances which are known to 
exist in organized bodies, while, as it is almost needless 
to say, not even the simplest among organized bodies 
themselves has ever appeared as av artificial product. 
Balancing the account we find that a large number of 
the products of chemical decomposition of organic 
substances, and a very few of the simplest proximate 
constituents of organized bodies stand to the credit of 
the synthetical chemist, while over against these stand 
the whole realm of organized bodies, together with all 
their complex and nearly the whole number of their 
simpler constituents. 

Now all will admit that the hypothesis of a vital force 
has retreated just as far as chemical synthesis has actu- 
ally advanced. The question is how far shall chemical 
synthesis be allowed to project its inferences into terri- 
tory which it has not yet subdued. 

I hold it to be the first principle in the philosophy of 
science, that a generalization must be confined to objects 
of the Same class and under similar conditions as those 
covered by the specific observations on which the gener- 
alization is based. In the scientific harvest, as elsewhere, 
one must not attempt to gather figs from thistles. Ob- 
servations and experiments contain the germs of general 
principles, but each can bear fruit only after its kind. I 
am persuaded that a degree of carelessness in this par- 
ticular is a most prolific source of error. Slight analo- 
gies sometimes usurp the place of identities, and impair 
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the accuracy of fundamental data. When this happens 
the judgment is of course misled, and its conclusions 
are not to be trusted. 

Now the organic substances which have been artificial- 
ly made invariably possess this character in common, 
viz.: they are definite chemical compounds. Each is a 
single thing, complete in itself and homogeneous. No 
one, nor any mixture of several, displays any texture or 
action which is not to be seen among bodies of a purely 
chemical origin. 

We may therefore admit that so far as organic sub- 
stances are definite chemical compounds, or mixtures of 
these, they are the products of chemical and physical 
forces. To account for their production the hypothesis 
of a life-energy may be abandoned. 

But such is not at allthe character of organized bodies. 
Living matter of every grade, therefore, lies‘ outside the 
province of any eeneralization based on the results of 
chemical synthesis, and to account for its phenomena the 
hy pothesis of a life-force, exhibiting itself in the growth 
of livi ing things is absolutely untouched by its most bril- 
liant achievements. 

Consider further that in living things we have a condi- 
tion of matter which cannot abide unprotected in the 
presence of the chemical and physical forces, for without 
exception an organized body must be disorganized and 
living matter becomes lifeless before their materials are 
in a condition to be moulded or transformed by chemical 
means. Shall we say that these forces are the only ones 
engaged in the production of organic matter, in the face 
of the fact that in the dissolution of every lifeless body 
we see that it is the very nature of these forces to destroy 
every trace of that which gives to matter its organic 
character ? F 

As long as we have in living things a world of phe- 
nomena so diverse in kind from the phenomena of 
mineral matter that the physical forces fail to explain 
the simplest of them, and leaves the scientist without the 
slightest hint as to the nature of the laws which make 
these things organic, or as to the force which imparts to 
them the principle of life, so long we are logically bound 
to admit that the hy pothesis of the foree “ot life 18 as 
necessary as the hypothesis of the force of gravitation. 
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But there is another source to which the non-vitalist is 
inclined to look for hope. I refer to the chemical theory 
of the constitution of matter. Kekule’s hypothesis has 
enabled the chemist to point out the relations of the 
atoms in the molecule, and this enables him to lay hold 
not simply of the properties of substances, but of the 
very source from which these properties spring. The 
fact that common alcohol and methylic ether, very un- 
like in character, contain exactly the same elements and 
in identical proportions, illustrates the principle, now 
well established, that the properties of a substance are 
due to the relations of the atoms in its molecule as well 
as to the nature and quantity of its constituents. 

Now to bring the same constituents together in differ- 
ent ways and secure the combination of their atoms in 
different relations is a legitimate object in chemical 
synthesis. It is to be expected, therefore, that two or 
more substances, with different sets of properties, may 
result from the combination of the same atoms. This, 
I say, the chemist may expect. 

Now let us see the bearing of this upon the question 
of living matter. We are told that there is a colorless, 
structureless fluid, which is the basis of all vegetable and 
animal life. That there is nothing living but proto- 
plasm, and that the presence of this living matter gives 
to every part of an organized structure the power to 
exhibit its peculiar function. In this germinal fluid 
therefore, if anywhere, say they, the vital force resides. 

Well, now, the chemical constituents of this living 
matter are carbon, hydrogen, oxygen and nitrogen, the 
same elements from which the chemist may make so 
-many liquids which are colorless, structureless and 
which in other respects resemble protoplasm. But all 
these manufactured articles differ from protoplasm in 
the total absence of any display of vitality, which is its 
most supreme characteristic. 

But this difference in properties, it is said, may be due 
to a difference in the relations of the atoms in the mole- 
cules as in the case of aleohol and methylic ether already 
mentioned, and hence, as the argument runs, it only 
remains for the chemist to put the atoms of carbon, hy- 
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drogen and oxygen together in the right way, in order 
to produce this living matter, by chemical means. 

It is enough to say in answer that this is but the 
expression of a hope, and as such we can not admit it in 
evidence here. The study of isomerism has revealed 
marvelous things about the constitution of organic com- 
pounds, but up to the present moment it is safe to say 
that it has not revealed the slightest hint of any plan by 
which the chemist can conduct the synthesis of the sim- 
plest living thing. ‘And until at least a hint, one which 
is not pure speculation, that the view is based on the 
actual, rather than on the ideal, is furnished, we should 
not accept it in evidence in regard to the important 
theory of life. 

So that if we reduce life to the very simplest terms 
which the most advanced biologist claims for it, and 
then consider the results of the most powerful methods 
of the chemist, in analysis, in synthesis, and in molecu- 
lar transformations, and finally compare the lowest 
forms of the one with the very highest products of the 
other, we still find between them the chasm which cor- 
responds to the old conception of the chasm which lies 
between life and death. 

The subject was discussed by Messrs. Dwight, Loomis, 
Elmendorf, Bartlett and Stevenson. 

The following were elected members of the Section, viz. : 

RoE Ww oe Esq.,W.C. Albro, Hsg., A. L. Allen, 
Hisq., Mr. W. T. Rey nolds, Mr. H. Bartlett, Prof. Maria 
Mitchell, Rev. Ti L. Ziegenfuss, Rev. J. Elmendorf, Dr: 
E. C. Bolton, Dr. J. Bockee, Dr. L. V. Cortelyou. 


FEBRUARY 8, 1882—SECOND STATED MERTING. 


L. C. Cooley, Ph. D., Chairman, presiding ; twenty 
members present. 


The following articles were donated to the Museum : 

A spear head from Arabia by Mr. Nathan Gifford ; one 
specimen each of opalized wood, auriferous quartz, and 
galenite, by Mr. J. Sleight; one specimen of willemite, 
by Dr. Stevenson. 

The following paper was read : 


©. B. WARRING. .” 63-(33 ) 


ARE OTHER WORLDS INHABITED ? 


BY C. B. WARRING PH. D. 

So long as the sun and moon were regarded as insig- 
nificant in comparison with the earth, and the stars as 
mere specks of light, no question arose as to their being 
inhabited. But when their true size began to be known, 
the belief sprang up that those vast worlds which fill the 
heavens were not silent and uninhabited, but teemed 
with a population essentially such as lives on the earth 
but differing, it may be, in stature and strength, perhaps 
in their mode of locomotion, or possibly in “the number 
of their senses. It was thought incredible that God 
should have peopled this, one of the smallest of worlds, 
and have left unoccupied those so inconceivably greater. 
This belief was strengthened by the discovery that the 
planets resembled the earth in certain particulars which 
tous are of the greatest importance. Several of the 
planets have moons, and all revolve on axes more or less 
inclined to the planes of their orbits, thus having not 
only days and nights but also a succession of seasons. 
To most persons even now this reason seems conclusive. 

The argument from vastness applies with far greater 
force to the sun. The area of all the planets is in round 
numbers forty-six billion three hundred million square 
miles, while the sun is so immensely larger that all these 
billions of miles might be spread upon its surface, and 
scarcely affect its light or heat. Ninty-eight per cent. 
would remain uncovered. 

We instinctively shrink from the thought that such 
immense worlds are uninhabited. It seems unfitting, 
and therefore it is not so, is the argument in its briefest 
form. But our ideas of fitness are very unsafe tests of 
the truth of a proposition. That pee be determined by 
the study of all the facts which bear upon it. This | 
propose to do this evening, and to lay before vou all the 
facts, so far as known, which may aid us in making up 
our minds whether other worlds are inhabited, inhab- 
ited, I mean, by corporeal beings with bodies of flesh and 
blood, creatures that drink water, breathe air, eat food, 
are burned by fire, and frozen by cold. 
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There are, I doubt not, spiritual beings. They may, 
for aught I know, dwell in the sun and stars, or perhaps 
they are not confined to those globes of gross matter, but 
exult in the freedom of the boundless ether. They may 
go from star to star, from system to system, or, if they 
know what weariness is, may be wafted along on some of 
those comets which, astronomers tell us, are ever travel- 
ling from sun to sun. Discussion as to spiritual beings 
is useless, for science has no facts of its own about them, 
and its votaries refuse to look for information into the 
only book whose Author has had access to the regions 
where they dwell. : 

It must be borne in mind, therefore. that the only 
question to be discussed in this paper refers to beings so 
far like ourselves as to possess bodies of flesh and blood, 
and must be decided by the study of the physical condi- 
tions which exist in other worlds. Do these conditions 
forbid plants and animals essentially like those on the 
earth to live in them ? 

roommencing, therefore, at the Sun, what are the life 
conditions there? Physicists tell us that the heat at its 
surface is so great that it would melt, in a moment, the 
most refractory substances Known to chemists. The most 
intense artificial heat is cold in comparison. It is self- 
evident that no beings of flesh and blood could exist 
there. But to this it has been answered, that very pos- 
sibly, and indeed; probably, a dense layer of clouds 
separates the intensely hot outer surface from the solid 
body of the sun, and that, protected by its friendly 
shade, a race of beings there enjoy a perpetual and 
equable spring. In proof of a cloud envelope, and of a 


non-luminous nucleus, the fact was pointed out that the. 


solar spots are depressions, or. openings, in the bright 
surface, now called the photosphere ; and that, whatever 
their form, a dark central spot is seen in each, and 
what, it was asked, is more reasonable, than that we see 
through the opening to the non-lnminous, solid body with- 
in? But the knowledge of the sun has so greatly increased 
within a few years, that many beliefs which prevailed 
when the most of us studied our elementary astronomy, 
have been exploded. Instead of a region of calm and 
transcendent beauty, the spectroscope, by which the 
astronomer is enabled to look through the dazzling 
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brightness, reveals a scene of fiercest and most incessant 
tumult—masses flung up with velocities sufficient to 
carry them to the height of many thousand miles in a 
minute, cyclones compared with which the most terrific 
tornadoes known on the earth are as the gentlest of 
breezes. One hundred and twenty miles an hour is per- 
haps the greatest velocity of any wind on the earth ; in 
the sun, three hundred and sixty thousand miles an 
hour is not uncommon. Such storms, whose rain-drops 
are molten metals, lash the surface into waves thousands 
of miles in height. 

In addition to these evidences of violent disturbances, 
must be mentioned the remarkable, and as yet unaccount- 
able. fact that the equatorial portion of the sun’s surface 
revolves about the sun’s axis ina period about one and 
a half days shorter than do the regions nearer the poles. 
In other words the equatorial part gains in twenty-five 
days one hundred and fifty thousand miles on a spot, say 
in latitude 30°, which gives a river of fire, if we suppose 
it to extend only 15° each side of the equator, two million 
miles wide rushing around the sun at the rate of two 
hundred and fifty miles an hour, or more than twice as 
fast as the fiercest tornado on the earth. If any one 
thinks life possible in a world like that, I add, in the 
words of Prof. Newcomb in his astronomy: ‘‘ The best 
sustained theory of the interior of the sun is the start- 
ling one that it is neither solid nor liquid, but gaseous ; 
so that our great luminary is nothing more than an 
Immense bubble,’ ‘‘ The strong point,’’ Prof. New- 
comb goes on to say, ‘‘in support of this gaseous theory 
of the sun’s interior is, that it is the only one which 
explains how the sun’s heat and light are kept up.”’ 

But even should this ‘‘best-sustained theory”? turn 
out to be false, and should there be a solid nucleus, any 
cloud-covering would be upheaved, and thrown down, 
and whirled about in cyclones by forces which are seen 
to be constantly in operation. The upper and lower 
atmospheres would be commingled, and their tempera- 
ture, if ever different, would become uniform. Weare 
safe, therefore, in concluding that no manner of being 
known to science lives in or on the sun. 

If this be admitted, then all force is gone from the 
argument which claims that the planets are inhabited 
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because, otherwise, there would be such a waste of space, 
for on the sun are fifty fold more miles of surface than 
on all the planets combined. 

Next to the sun in size is the planet Jupiter. Its sur- 
face contains nearly twenty-three billion square miles. 
This certainly is ample space for beings to live and enjoy 
the wonders of nature. The Jovian heavens are beauti- 
ful with all that is visible on the earth, except the planet 
Mercury and possibly Venus, both at that distance being 
probably hidden in the effule ence of the sun. Their loss 
is more than compensated by four moons, each larger 
than our own. But the best and latest observations 
indicate that Jupiter is the scene of most violent action. 


The planet, so far as we can see, cannot be solid for, 


according to Prof. Newcomb, its equatorial regions 
rotate in less time than the others. In this respect, and 
in its exceeding levity, it resembles the sun. Further- 
more, careful measurements of the light emitted by the 
planet, indicate that it is, in some degree, self-luminous ; 
in other words, it is heated until it is at least red-hot. 
Here then are twenty-three billion miles of planet sur- 
face, almost equal to that of all the other planets com- 
bined, on which life is impossible 

Saturn measures nearly seventy-two thousand miles 
in diameter; its area consequently is fifteen billion nine 
hundred iillion square miles. It is gifted with eight 
moons and a set of marvelous rings. Astronomers have 
exhausted their powers of description in seeking to 
paint in words the complicated wonders of the Saturmian 
sky. There, too, are days and nights and changing 
seasons. What a residence for beings with minds capa- 
ble of studying the wonders of the heavens! 

But here, too, we are met by similar inexorable facts, 
The exceeding levity of Saturn, and the fact that it 
undergoes at times a remarkable change of form, as 
observed by Sir Wm. Herschel in 1805, and in 1803 by 

Schroter, again by Mi. Airy and by Mr. Coolidge and 
others 8, indicate that the planet is not solid, but is vet in 
at least a partially gaseous condition. As stated by 
Prof. Proctor, the light from Saturn, as in the case of 
Jupiter, is too great to be due to reflection. The conclu- 
sion is almost unavoidable, that this immense planet, 
like its fellow, the giant Jupiter, isa miniature sun. Nor 


ee 
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need this surprise us, for undoubtedly all the planets 
in their passage from nebulous matter to their present 
condition must at some time have been self-luminous. 

Neptune, farthest distant from the sun, but next in 
size to Saturn, has a surface whose area is measured by 
four billion two hundred million square miles. So far 
as known, it has but one satellite, and no rings. Its 
immense distance renders any satisfactory study of it 
impossible. Its density, however, has been determined, 
and that is less than either Jupiter’ sor the sun’s. This 
fact together with its apparently emitting light, shows 
that Ne eptune is in the same state of great heat and non- 
solidity as Jupiter, Saturn and the sun. Life there, too, 
seems impossible. 

Uranus is somewhat smaller than Neptune,—a trifle of 
seven hundred million, or so, lessthanthat planet. It has 
four moons. In levity and other characteristics it so 
resembles the others of the outer group of planets, that 
we may consider it, like them, hot, non-solid, and conse- 
quently uninhabited. 

We have now inquired as to the possibility of life in 
the sun and in the four outer planets. Their combined 
area amounts in round numbers to twenty-three hundred 
billion square miles. The rest of the solar system is as 
nothing in comparison. The combined area of the three 
remaining planets, Mercury, Venus and Mars, is only 
twelve one-thousandths of one per cent. as oreat. 

Surely all force is gone from the arg ument that other 
worlds are inhabited “because, if they : are not inhabited, 
there appears to be such a waste of creative energy. 
But small as are the planets of the inner group, are they 
not the abode of beings clothed like ourselves in bodies 
of flesh and blood ¢ 

Perhaps no object in the heavens is more difficult to 
examine than the planet Mercury. It is commonly so 
near the horizon and the sun, as to be lost in the vapors 
which are seen in that direction. The length of its day 
and the inclination of its axis are involved in great 
doubt. It is very questionable, also, according to Zoll- 
ner, as approvingly quoted by Prof. Newcomb, whether 
it has any atmosphere. The only fact important to the 
present discussion, known with certainty, is its nearness 
to the sun. According to the laws of radiant heat this 
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causes the intensity of the solar rays to be five times as 
great on Mercury as on the earth. Water could exist 
there only as superheated vapor, and all the more fusible 
metals, as tin and lead, only in the fluid form. Life 
would be impossible. 

Those who with Prof. Proctor believe that Mercury has 
an atmosphere, will be likely to say that the solar heat 
is very probably warded off by a dense covering of 
clouds. But even Prof. Proctor, eager as he is to prove 
the inner planets inhabited, (he gives up the others) 
finds in the comparatively small amount of light radi- 
ated from Mercury a strong argument against his 
theory, and admits that it is ‘‘therefore difficult to 
believe that the light of that planet comes from a cloudy 
envelope.’ Besides, it must be remembered that vapor 
increases the temperature derived from the sun, and 
never diminishes it. This is according to the well 
known law, first I think established by Prof. Tyndall, 
that vapors permit the solar heat to pass freely through 
them, while they refuse to permit the surface heat to 
escape with equal freedom into space. If the clouds 
let any heat enter, and reach the body of the planet, it 
would accumulate. If they are totally impervious to 
the solar heat, then the planet is uninhabitable on 
account of the cold. Nor could this result be avoided 
by the internal heat of the planet, for it has been shown 
that the heat which comes through an earth crust of any 
considerable thickness, is too small to produce any sen- 
sible effect. In either case, therefore, life would be 
impossible. 

In order to escape the argument, one may be tempted 
to say that in other planets the laws governing the trans- 
mission of heat are different from those on the earth. 
But this would be unphilosophical. The tendency of 
science is towards oneness of law everywhere. That 
like causes produce like effects in all parts of the uni- 
verse, iS the foundation belief on which rest all other 
beliefs in matters of science. Admitting this, we must 
also admit that life is impossible in the planet Mercury. 

Very little is known about Venus. It is so enveloped 
in clouds, that there is great doubt whether any portion 
of its solid surface has been seen. 
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Nearly all that has been said about Mercury applies 
to Venus. Its nearness to the sun gives the solar rays 
twice their intensity on the earth. The vapors and 
clouds increase the temperature. Water would boil 
there under the midday sun. It is difficult to conceive 
of beings of flesh and blood existing under such circum- 
stances. 

As to the asteroids, their extreme minuteness will 
probably prevent anyone from supposing them inhab- 
ited. There remains of all the planets only Mars. It 
has winters and summers of moderate length. Water 
and air are both found on its surface, and there are rains 
and snows. The amount of light received from the sun 
although less than half that “which we enjoy, is still 
abundant for all the needs of plant and animal life. Its 
greater distance from the sun does not of necessity make 
it colder, for vapor, as I pointed out when speaking of 
Mercury, permits the solar rays to reach the surface of 
the planet, but tends to prevent the heat from escaping. 
So far there appears to be nothing to forbid Mars being 
inhabited. But, beside air and water and a moderate 
temperature, there must be v egetation that animals may 
exist. The only means of deciding whether plants grow 
in Mars is to note changes of color as the seasons change. 
In winter the foliage, or the herbage, would disappear, 
and, as spring came on again, the ground would be cov- 
ered once more. But nothing of this kind is seen in 
Mars. Its continents, as winter changes into summer, 
present one unvarying hue of reddish brown. Neither 
its autumn nor its spring shows any indication of vege- 
tation. If I am right in theinference which I draw from 
this unchanging color, no animals—certainly none of the 
higher orders—can exist in Mars. 

There is another class of bodies belonging to the solar 
system of which I have not spoken. I refer to the satel- 
lites, some of which are larger than Mereur vy, and not 
much smaller than Mars. Are any of these inhabited ? 
Prof. Proctor thinks they are. He says in his Border 
Land of Science : “Regarding Jupiter as a miniature 
sun, not indeed possessing any large degree of inherent 
lustre, but emitting a considerable quantity of heat, we 
recognize in him the fitting ruler of a scheme of subordi- 
nate orbs, whose inhabitants would require the heat which 
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he affords, to eke out the small supply which they re- 
ceive directly from the sun. The Saturnian system, 
again, is no longer mysterious when thus viewed. * * * 
I do not say that in thus exhibiting the Jovian and Sa- 
turnian systems in a manner which accords with our 
ideas respecting the laws of life in the universe, I have 
given irrefragable testimony in favor of my theory.— 
That theory must stand, or fall, according to the evi- 
dence in its favor or against it. But so long as men be- 
lieve that there is design in the scheme of the universe, 
they will be readier to accept conclusions which exhibit 
at once the major planets and their satellites as occupy- 
ing an intelligible position in that scheme, than views 
which leave the satellites unaccounted for, and present 
the giant planets “ahiemnealss as very questionable abodes 
for any known orders of living creatures.” 

I have given this extract because, so far as I know, 
Prof. Proctor is the only astronomer who regards the 
satellites as inhabited, and because it is based - upon the 
idea that the only use for these bodies which would sat- 
isfy the belief which exists in every mind (although there 
are those who profess to deny it), that the Creator had a 
design in their creation. Fully admitting the existence 
of design, I yet do not see that we are shut up to the al- 
ternative which presents itself to Prof. Proctor. There 
may have been in the divine mind a design which scien- 
tists do not yet perceive. Be that as it may, it is true, 
as Prof. Proctor says, that his theory must stand or fall 
by the evidence. And first, | would remark that these 
bodies are all so remote that conjectures run little risk 
of being met by incompatible facts. We know absolute- 
ly nothing of either Jupiter's or Saturn’s moons, except 
that some of them seem to revolve on their axes in the 
time of a revolution about their primaries, and, from 
analogy, it is thought that they all do the same. If so, 
then the amount of light and heat must differ enormous- 
ly on the opposite sides of each satellite, for the same 
face would always be turned towards the planet, just as 
happens in the case of ourmoon. The hemisphere turn- 
ed from the planet, receives its supply of light and heat 
only from the sun. It would therefore be in darkness 
and cold twenty-one hours for the nearest of Jupiter's 
system, and eight days and eight hours for the most re- 
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mote, and for the four outer moons of Saturn, from two 
and one-quarter of our days to forty. In the system of 
Uranus, the lunar night continues thirty hours on the 
satellite nearest the planet, and six and three-quarter 
days on the one most remote, while Neptune’s one satel- 
lite has a night of nearly seventy-two hours. Nights of 
such length imply intense cold. No vegetation can exist 
where every night the temperature falls far below the 
freezing point of water. We must therefore dismiss all 
idea of inhabitability for the outward hemisphere of each 
satellite. As to the other hemisphere, it is of course al- 
ways turned towards its primary and consequently must 
receive both day and night a vast volume of heat from 
the latter. This is in addition to what it receives during 
its day from the sun. ° Life would scarcely seem possi- 
ble in such a world. But, as Proctor justly remarks, it 
is by no means certain that these moons turn on their 
axes once in a revolution around their primaries. I quote 
in substance from his Other Worlds Than Ours : Dawes 
has observed that the markings seen on the third satellite 
are variable when transiting Jupiter’s disk. Bond has 
seen this satellite as a well defined black spot on certain 
occasions, while on others, it has appeared quite bright 
on the disk of the planet. He once saw this satellite 
bright as it entered on the disk of Jupiter, and about 
half an hour later asadark spot. He quotes from Webb’s 
Celestial Objects. After speaking of the variable light 
of the satellites, he says: ‘‘The disks themselves do not 
always appear of the same size or form. Maraldi noticed 
the former fact in 1707, Herschel ninety years afterward 
inferred also the latter, and both have since been con- 
firmed. Beer and Madler, Lassell and Secchi, have some- 
times seen the disk of the second satellite larger than 
that of the first ; and Lassell, and Secchi, and his assist- 
ant, have distinctly seen that of the third satellite irreg- 
wlar and elliptical ; while ac cording to the Roman ob- 
servers, the ellipse does not always. lie the same way. 

Besides this, the specific gravity of Jupiter's moons va- 
ries according to Laplace* s estimates from one-ninth to 
four-fifths of the specific gravity of water. Certainly 
these are most astonishing statements, hard to reconcile 
with any theory thus far advanced. I venture to sug- 
gest that they point toa gaseous condition of the satel- 
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lites undergoing as might be expected from their proxim- 
ity to the intensely heated primary, great changes of 
form and brilliancy. From these facts, I think we must 
conclude that even the trifling space afforded by these 
bodies cannot be granted to the advocates of the belief 
that other worlds are inhabited 

There remain to be considered only the comets and our 
own moon. The former appear to be masses of incandes- 
cent vapor. They pass, like the spirits in Milton’s hell, 
from regions of intense cold in aphelion, to those of in- 
tense heat in perihelion. It goes without saying, that 
no corporeal life can exist in them. The moon—our moon 
—has been studied from the earliest times, but only since 
the invention of the achromatic telescope have astrono- 
mers made much progress. At the present day its geog- 
raphy, if I may use that word, is better known than 1s 
that of the earth. 

It was long believed that certain pec uliarities of color 
forming irregular patches on the moon’s face, were due 
to large bodies of w ater, and accordingly they were called 
seas and oceans. There was the ‘‘ocean of storms,”’ the 
‘‘sea of tranquillity,” the ‘‘rainy sea,’ &c. These names 
remain, although the supposed seas when examined with 
telescopes of higher power, are found to present a sur- 
face of great roughness, such as by no possibility could 
be formed by water. Moreover the light from these 
spots, when examined by the polariscope, lacks the 
characteristic polarization which it should present if it 

‘ame from bodies of water. In short it is certain not 
only that there are no seas in the moon, but that there is 
not even the vapor of water. It has also been shown 
that our satellite possesses no atmosphere, for when a 
star passes behind the moon’s disk, not the slightest 
refraction can be detected. 

The lack of these two essentials, water and air, is fatal 
to a belief in the existence of living creatures in the 
moon, unless, indeed, as has been suggested, this side of 
our satellite ismuch the higher, and in consequence, the air 
and water have flowed around to the other side, and there, 
out of reach of the telescopes of terrestrial astr onomers, it 
has been said, may be a teeming population. Even if it 
be true, that on the other side of the moon, are air and 
water, yet it is difficult to see how beings of flesh and 
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blood could endure the terrific changes of tempera- 
ture implied in days and nights each equal to four- 
teen days and nights on the earth. However, we are not 
permitted to indulge in any such play of the imagina- 
tion, for it has been shown ‘by Lagrange and New ton, as 
approvingly quoted by Prof. Newcomb, that the differ- 
ence in elevation of the two hemispheres, is exceedingly 
small, at most only a few feet, the longest axis being only _ 
one hundred and ‘eighty-six feet longer than the mean 
axis. Prof. Newcomb well remarks of the more distant 
side of the moon: ‘‘ The atmosphere with which it has 
been covered, and the inhabitants with which it has been 
peopled, are no better than the products of a poetical im- 
agination.’ 

“To sum all up in the fewest possible words: Life for 
corporeal beings is impossible in the sun, Jupiter, Sat- 
urn, Uranus, and Neptune, because of their being yet in 
a non-solid, if not in an actually gaseous condition, a 
condition due, of course, to intense heat. For the same 
reason, life is impossible on their satellites for they, too, 
are gaseous. 

A temperature above that of boiling water forbids the 
existence of animals in Mercury and V enus, while in 
Mars, with a climate mild enough, there seems to be an 
absence of vegetation. On the earth’s moon, there is 
neither air nor water. Comets cannot be the abode of 
creatures formed of flesh and blood. Hence, so far as I 
can see, a negative answer must be given to the question 
which is the subject of this paper. “Other worlds are not 
inhabited. 

To most persons this is a conclusion as startling as it 
is unwelcome. That this globe of ours, so small in com- 
parison with the other worlds is the only one inhabited, 
seems so incredible that I gladly streng then my position 
by a paragraph taken almost in his own i words from Prof. 
Newcomb’s Astronomy: ‘‘ Enthusiastic writers not only 
sometimes people the planets with inhabitants, but caleu- 
late the possible population by the number of square 
miles of surface. The extreme improbability of this, 
at least in the case of any one planet, may be seen by re- 
flectingon the brevity of human life on our globe, when 
Cc ompared with the existence of the globe itself. The lat- 
ter has probably been revolving in its orbit ten millions 
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of years; man has probably existed on it less than ten 
thousand years. Had an angel visited it at intervals of 
ten thousand years, to seek for thinking beings, he would 
have been disappointed a thousand times or more. Rea- 
soning from analogy, we are led to believe that the same 
diss appointments might await him who should now travel 
from planet to planet, and from system to system, on a 
similar search.”’ 

This should end my discussion, but the advocates of 
inhabitability reply: ‘‘ Well, if the moon is not inhab- 
ited now, it once was. ‘True, it has neither air nor water, 
but it once had, and at that time it had a teeming popula- 
tion.” When asked what evidence there is that the moon 
once had an atmosphere and seas, they reply that the 
moon, like the earth, has cooled down from a molten 
condition, and that the earth is still cooling, and that 
the time will come when it will have lost all its internal 
heat, and that the attendant shrinkage will open vast 
caverns, in its interior, into which both the air and the 
water will descend, or perhaps, instead of vast caverns 
being formed, the rocks will merely become porous ; in 
either case, the air and water, will be absorbed. Then 
some future astronomer in another planet, will deseribe 
our earth as destitute of these essentials for living ani- 
mals. The moon, they say, is now in that condition, 
having, on account of its smaller size, run through its 
cycle Tong ago, and is now cold and dead. 

At first elane e, it may seem that no satisfactory reply 
can be made to such an hypothesis. But there is an- 
other science that has to do with world-building, the 
science of geology. Its votaries have carefully studied 
the effects of air and water and frost on the earth’s sur- 
face, and we are entitled to believe that if these ever ex- 
isted in the moon, we should find traces of their work 
corresponding to those which are found on the earth. 
Geologists tell us that air, water and frost, are most 
powertul agencies in disintegrating, tearing down, and 
removing the hardest materials. Mountains have entire- 
ly disappeared under their influence, and many thou- 
sands of square miles of the earth’s surface have been 
stripped of the loose soil, and even the solid rock, to the 
depth of many hundred feet. 
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The valley of the upper Mississippi for hundreds of 
miles is dug through solid bed rock. The gorge below 
Niagara, as well as “the canons of the western rivers, have 
been formed by running water. “Our own Catskills owe 
their form and beauty to the same causes. In the Alps 
between Geneva and Chamberry, near the railroad to 
Mt. Cenis, is a mountain several thousand feet high, 
whose summit was once the bottom of a valley, the strata 
which form the top, lying in curves, the ends of which 
point upwards. The mountains whose flanks were the 
the sides of the Pie are gone. Prof. Dana in his 
Manual of Geology, (page 647) speaks of a mountain ten 
thousand feet high in the Appalachian chain so leveled 
by these agencies, that there is no evidence of its exist- 
ence in the surface-features of the surrounding coun- 
try. The vapor carried up by the air falls as snow or 
rain, and, partly by mere washing, and partly by freez- 
ing in the interstices of the rocks, breaks up and carries 
away mountains. 

Like causes produce like effects. Hence, if air and 
water once existed in the moon, they must have pro- 
duced effects similar to those which we see from the 
same agents on the earth. These effects ought to be great- 
ly intensified in the moon, because the extremes of heat 
and cold ever since it attained its present slow rotation, 
have been far greater than on our globe. Moreover, the 
eroding and leveling effect of the frost should have gone 
on far more rapidly. there than here, because the moon 
has thirteen winters to the earth’s one. Weshould there- 
fore expect a general leveling of the lunar surface, far 
beyond similar effects here, since the moon, on this the- 
ory, is much older than the earth, counting age from the 
time each arrived at a temperature which would not of 
itself destroy life. 

But it is impossible to conceive a landscape bearing 
fewer marks of such erosion, than does that which is seen 
on our satellite. It abounds with abrupt, perpendicu- 
lar mountains, huge seams of igneous rocks pushed into 
all conceivable forms, from parallel lines to ringed 
craters, as they are c valled, which are now as abrupt and 
sharp as on the day of their formation. 

The telescope reveals just such appearances as geology 
would teach us to expect on a globe which had passed 
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from a lava-like condition through stages of growing 
viscidity and stiffness to a cold and solid planet, and 
thenceforth, had been left to itself untouched by water, 
either as rain or frost, or as running streams. 

The conclusion, therefore, which appears to me justi- 
fied by the study of our system, is that at no time, either 
in the past, or at present, have beings clothed with 
bodies of flesh and blood, existed on any part of it. As 
to the stars, if, as all believe, they are sources of light 
and heat, like our sun, then undoubtedly their condition 
is the same. They, too, are intensely heated, and their 
surface torn by the most violent hurricanes, and agitated 
by the most terrific convulsions. Hence, we must con- 
clude that life is as impossible in them as in the sun. 
Have they attendant systems to which they supply light 
and heat? Icannot say. Their immense distance for- 
bids more than a conjecture. The little that we know 
indicates systems, but systems unlike our own. There 
are suns revolving around suns in pairs and in trios, and 
perhaps in systems of greater complexity. A few appear 
to have invisible companions whose mass must nearly 
equal that of the visible star. What may be in those 
dark stars we have no means of knowing. Unrestrained 
by facts, imagination here may have loose reins, and 
travel at will. 

If such be the condition of other worlds—unfit for 
inhabitants—why were they made? Those who do not 
admit the evidence of design in nature, have no right to 
ask this question. A purposeless universe is, however, 
to most persons inconceivable. They willinsist upon an 
answer. ‘lo say that God made the universe for his own 
pleasure does not satisfy us. It surely is no pleasure to 
Him to see the worlds go round and round ; nor can He 
learn from them the laws of motion and light. For Him 
absolutely nothing was to be derived from the contem- 
plation of his own handiwork. What purposes he may 
have which are to be developed in the future I do not 
know. 

It is with the present only that I now have to do. So 
far as that is concerned, I can discover no purpose which 
the sun, moon and planets subserve save the welfare of 
man. Perhaps some of my scientific friends can suggest 
something else ; if so let them do it. Not only do these 
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bodies give man light, and act as time measures, but they 
form an educational apparatus which has proved of the 
ereatest value. By presenting an ever recurring series 
of problems of every degree of difficulty, together with 
the means of testing the accuracy of their solutions, the 
solar system has led to one development after another of 
the power of mathematical analysis. The Calculus, Logo- 
rithms, and what not? are the fruit of such efforts. <A 
volume would be needed to name the results due to the 
study of these bodies—results by no means confined to 
astronomy, but reaching more or less directly into every 
department of physical research, and largely aiding in 
the advance of civilization. 

Nor ought it to be said that I thus unduly magnify 
man’s importance. True, he is small of stature, and the 
world in which he lives is one of the smallest among its 
sister planets, but size has nothing to do with it. The 
physical centre about which the sun and planets revolve is 
only a point, too small to be visible, having as the mathe- 
maticians tell us, neither length, breadth, nor thickness. 
It is not the size of that point which measures its impor- 
tance, but the forces which center upon it, and whose 
resultant passes through it. Judged by this test, the 
littleness of man disappears. Interests centre upon him 
whose value surpasses the power of the mathematician 
to estimate. 

But will there be no time in the future when all these 
great bodies will become the abode of beings like our- 
selves? Possibly there will be for the planets, but not 
for the sun, nor for the fixed stars which are themselves 
suns. Such beings as we are, cannot exist at a tempera- 
ture approaching that of boiling water. Long before 
the sun reaches that condition, its light will have gone 
out, the planets will have become colder than a present 
arctic winter, and darkness and death will reign supreme. 

We are told there shall be a new heaven and a new 
earth. As to what may be then, I dare not even attempt 
to conjecture. 

Norr.—The curious discovery of straight parallel lines 
in very considerable numbers in Mars, indicates great 
difference in the physical condition of that planet, and 
our earth. These lines indicate something of enormous 
length, and to be visible at all at that distance, is proof 
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that their width is very considerable. Perhaps nothing 
yet discovered in the whole system, is so inexplicable. 

The subject was further discussed by Professors Cooley 
and Dwight. 


FEBRUARY 22d, 1882—THIRD STATED MEETING. 


L. C. Cooley, Ph. D., Chairman, presiding ; ten mem- 
bers present. 

Donations were made to the Museum and Library as 
follows : 

Fragments of bones and Indian pottery, taken from an 
Indian burial ground on the banks of Hoosie river, at 
Buskirk’s Bridge, N. Y., by Dr. Stevenson. 

Nols A ie O42 a6) s/ramad sone vablas ionmur S. Geo- 
logical Explorations of 40th parallel; and Vols. 2, 6, 7, 
or is Geographical Surveys te of 100th meridian ; 
by Engineer Department of U. 8. Army. 

Mr. C. N. Arnold stated that Mr. Nathan Gifford, of 
this city, was a cutter of dye-woods in 1813, in which 
vear he received from Paul Cuff, a colored captain in the 
service of William Roach, six tons of cam-wood, the 
first ever brought to America; the wood was carried to 
Washington, in this county, and there cut by Mr. Gifford 
and shipped by him from Poughkeepsie to New York, 
where it was sold at the rate of $1000 per ton. 

Charles EK. Fowler, C. E. was elected a member. 

The folowing paper was read : 


EXAMINATION OF A STAIN FOUND ON MONUMENTAL 
MARBLE. 


BY PROF. LEROY C. COOLEY, PH. D. 


My attention was called in the Summer of 1881, to a 
stain which had made its appearance on one of the mon- 
uments in the Poughkeepsie Cemetery. Along the side 
of this monument were several smail columns of white 
marble polished, standing on a base of unpolished mar- 
ble of the same kind. On the side of one of these was 
the disfiguration. It extended from near the middle of 
its height downward a distance of twelve or fifteen inches 
to the base, and thence over several square inches of the 
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unpolished marble below. The color of the stain was an 
orange yellow, and penetrated the marble to a depth esti- 
mated to be the fiftieth of a inch. 

The general appearance of the stain was sufficiently 
unlike ordinar y marble discolorations to warrant some 
examination of its character. Accordingly when the dis- 
figured column was removed from the monument a por- 
tion of it was kindly placed in my hands by Mr. Bissell. 
An analysis failed to betray any mineral constituent of 
the marble to which the color could be attributed. But 
on heating the powdered substance, a transient blacken- 
ing plainly suggested the presence of organic matter. 

Further examination was then conducted as follows : 
A small quantity of the stained marble was mixed with 
a little soda-lime and placed in a small test-tube which 
was provided with a narrow delivery tube reaching over 
into a little tube containing Nessler’s reagent, A second 
tube passed through the cork which per mitted a current 
of air to be blown through the apparatus from a small 
hand bellows. 

The air tube just mentioned, being closed, a gentle but 
increasing heat was applied to the mixture. The white 
powder was blackened, and volatile matter bubbled 
through the Nessler’s reagent and the last portions were 
finally driven over by the bellows. The Nessler’s reagent 
was then found to be decidedly changed, and on standing, 
it deposited a yellowish brown precipitate. These results 
proved the production of ammonia. 

A portion of the unstained marble was then treated in 
the same way, but it remained white, and the Nessler’s 
was not effected in the slightest degree. Hence the color- 
ing matter of the stain was an organic substance contain- 
ing nitrogen. , 

No further tests could be made for want of materials : 
indeed, the whole quantity of the coloring matter itself 
at my disposal could not have exceeded a very few milli- 
grams. 

To what, then, was this coloring due? Either to some 
fungus due to atmospheric agency, or to contact with 
some animal fluid or other nitrogenous liquid. The first 
of these causes would seem at first glance to be more prob- 
able, since the decomposition of fungi often yields am- 
monia. But against this stands the fact that I was unable 
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to detect the presence of a fungus with a microscope, 
which ought not to be very difficult. On the other hand 
T am unable to explain the contact of animal or nitro- 
genous matter with the vertical side of a marble column 
at the distance of two feet or more from the ground. 

The apparatus, and results enclosed in sealed tubes, 
have been prepared for your inspection, and are herewith 
submitted. 


MARCH 8, 1882—FOURTH STATED MEETING. 


L. C. Cooley, Ph. D., Chairman, presiding ; thirteen 
members present. 

The following donations were made to the Museum 
and Library : 

Twenty-nine specimens of Indian implements by Di- 
rectors of the Poughkeepsie Lyceum ; antlers of deer, 
by Mr. G. M. Slee; specimens of tufa from Ausable 
chasm by A. B. Smith, Esq. ; specimen of willemite by 
Dr. Stevenson ; five numbers of Journal of Social Science 
Association by F. B. Sanborne. 

The following paper was read : 


APPEARANCE OF THE BEAN-WEEVIL, BRUCHUS FABA, 
(VARICORNIS), AT POUGHKEEPSIE. 


BY PROF. W. B. DWIGHT. 


I have examined two samples representing two different 
varieties of dwarf beans, infested by insects, handed to 
me by Mr. Charles J. Buckingham, and raised by him in 
Poughkeepsie last year. They are said by him to bea 
fair specimen of the present state of his entire crop, and 
in that case, their condition may well arouse serious fears 
among cultivators in this neighborhood. These beans 
look as if they had been riddled with bird-shot. Each 
bean is conspicuously marked over its surface with eith- 
er circular holes, or dark circular spots, indicating the 
burrows of insects within. These holes or spots are gener- 
ally one-thirteenth inch, sometimes one-twelfth inch 
in diameter; the burrows may sometimes be a trifle 
jareer:= One ‘of the samples averages about eleven spots 
or holes to a bean ; the other sample, about eight. Some 
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in the flrst sample contain over twenty. As a general 
rule, each spot, which is simply the end of a burrow, 
showing through the thin skin of the bean, marks the 
presence of an insect, while each hole indicates the form- 
er presence of an insect which has escaped. But occa- 
sionally when the creature lies lengthwise drectly under 
the bean-skin, two spots mark the positions of its extrem- 
ities ; genere ally, however, in such a case, a dark line 
connects these spots. Out of one bean, picked up at ran- 
dom, I took fifteen of these insects alive. At the present 
“date, many, perhaps one-third of the whole number, have 
escaped i in their mature form. 

This terrible scourge I recognize as the bean-weevil, 
known at present among entomologists : s Bruch’ ws fabe, 
(erroneously spelled fabi, in Packard’s “Guide to the 
Study of Insects,’’ p. 689, index —,) though it has re- 
ceived other names. It was repor ted and fully described 
by Prof. Packard in the Massachusetts State Agricultu- 
ral Report for 1870. In 1872, Prof. Riley mentioned it in 
his official report on injurious insects in-Missouri, it hav- 
ing developed somewhat in that State, and in Ilinois ; he 
also alluded to its having been known ten years previ- 
ously in Rhode Island. Prof. Packard gives also addi- 
tional facts in regard to it in the American Naturalist, 
Vol. 7, p. 587. It was at first supposed to be an impor- 
tation from Europe, and identical with the European 
bean-weevil, the granarius, but it is now recognized as 
an indigenous species of North America. It has also 
been known under the manuscript name Varicornis, as- 
signed to it by Prof. Leconte. 

At various times it has appeared in different parts of 
the United States, and especially in New York State. 
By its work of sudden and complete destructiveness to 
the crops, it has always caused a well-founded alarm, but 
the prompt means used for its extermination seem to 
have prevented its general spread. Itis very closely rela- 
ted to the common pea-weevil, Bruchus pisi, and some- 
what less closely to the well-known plum-curculis. 

The Bruchidee and the Curculionide are the two most 
important families of the group of snout-bearing beetles 
(Rhynchophoride). They may be distinguished from 
each other by the following general character : 
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The Bruchide are short and oval, having the antenne 
short, straight, and inserted in the head close to the eyes. 
The head is rounded and furnished with a short snout, 
which, when the animal is in repose, is folded upon the 
breast. It also takes itself off in active flight when dis- 
turbed. 

The Curculionide have a lengthened head, prolonged 
into a long snout, carrying the mouth parts at its outer 
extremity. The antenne are long and generally elbow- 
ed, and inserted on the snout near the middle. When 
disturbed most curculios feign death. 

The common plum-weevil, (Conotrachelus nenuphar), 
differs from its family and resembles the Bruchidée in 
bending its snout up under its breast when not feeding, 
but this snout is curved, and bent in its curved form un- 
der the breast, instead of being folded up close and flat 
as with the Bruchide. 

The Bruchidee infest the seeds of leguminous plants, 
such as peas, beans, Robinia (locust), Mimoza (sensitive 
plant), Cassia (senna), We. 

Prof. Packard gives the number of Bruchide known, at 
three hundred species, and that of Curculionide at not less 
than from eight to ten thousand, under more than six 
hundred genera. Among the notable Cureulios are the 
detested plum-weevil, already mentioned, and the plum- 
gouger, (Anthonomus prunicida) which makes a round 
puncture in the fruit, (instead of the crescent puncture 
of the ordinary plum-curculio), and it burrows in and 
destroys the kernel ; the er: mberry- weevil, (Anthonomus 
suturalis), the grape-curculis, (Cceliodes RSS i the 
potato-stalk weevil, (Baridius trinot ilus), the grain-wee- 
vil, (Sitophilus granarius), a host of nut-weev ils. and the 
white pine weevil, (Pissodes strobi), which is now pro- 
ducing such excitement in the lumber regious of New 
England by its serious ravages. 


A knowledge of the life-histor y of the bean-weevil, is- 


absolutely essential to the devi ising of successful plans 
for its extermination. The mature w inged female beetle, 
piercing the tender pod when the latter is yet very small, 
with her snout, inserts her eggs there in the structure of 
the pod directly over the beans. The pea-weevil deposits 
but one egg in one hole; I have no information as to 
whether this is also the case with the weevil of the bean 
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or not. From the number of grubs in one bean it would 
appear as if numerous eggs may be deposited at once, 
yet on the other hand this may be the work of many in- 
sects operating over one bean; it is more in harmony 
with the general habits of the weevil to lay but one egg 
for one seed. 

When the egg is hatched the larva bores into the bean 
and feeds upon its mealy substance as it grows into a 
fleshy grub, By this time the bean has hardened, and 
this erub completes its smooth round burrow, one ex- 
tremity of which, at least, always reaches exactly to the 
outer skin of the bean without breaking it. When beans 
have been entered by these grubs, the fact may be detect- 
ed by close examination at the time the crop is gathered, 
by the minute discolored punctures on the bean, and the 
contiguous part of the inner surface of the pod. 

The full -erown larva is thick, white, footless, some- 
what curved, with bluntly rounded extremities, and a 
minute whitish head, yellowish brown about the jaws, 
sunk almost out of sight in one end of the body. It is 
from one-seventh to one-fourteenth of an inch in length. 
The damage to the bean is mainly done at this larval stage, 
—the eating stage. My ownobservations would show that 

each grub devours but little more of the bean than what 
sitffices to afford him room in which snugly to undergo 
his transformations, the extra room being generally to- 
wards the center, and filled with the yellowish powdery 
excrements. If, therefore, the numbers were limited to 
one or two to a bean, but little injury would result. Un- 
fortunately there is no such moderate limit to the num- 
bers: ; 

This insect enters upon its second stage at no very deti- 
nite time ; it may be during the latter part of the autumn, 
or during the winter, or even in the early spring. It be- 
comes a motionless pupa; its head up to this time, so 
minute, now becomes disproportionately large and prom- 
inent, as are also the thoracic segments, while the 
abdomen before fleshy, bluntly rounded, and equal to 
the anterior extremity, in size, now becomes thin, flat- 
tened and pointed; a set of articulated limbs appear, 
folded demurely diagonally across the thorax. 

As spring approaches, or during its development, these 
pupee wake up from their mummy-like repose, cast their 


84-(54) THE BEAN-WEEVIL, BRUCHUS FABA. 


skins, and present their third stage as strong-winged, 
erayish-brown beetles, about one-tenth of an inch long, 
with elytra, or wing covers, much shorter than the ab- 
domen, and armed with a snout folded up under the 
thorax when not in use. 

They now burst through the bean-skin, and flv abroad 
tomate, and be ready to fill with their egos, the first 
crop of incipient bean-pods that they find. The time of 
their emergence seems to be rather indefinite, extending 
from the latter weeks of winter into the spring. In the 
specimens before me at this date, February 28th, all 
three stages are represented in the beans, the grubs and 
beetles, however, being rare, while most of the insects 
present are in the demure pupa state; about one-third 
of the whole number have already emerged, as is shown 
by the empty holes left behind, and are abroad in the 
county. 

That this insect is much more threatening than the 
pea-weevil, is evident from two facts. The first is that 
the pea usually contains only one weevil, and each seed 
sends out but one pest for future injury, while the bean 
contains from three to fifteen, or more, each seed furnish- 
ing on an average, (judging from the present specimens), 
a more than ten-fold more numerous enemy than the pea. 

The second fact is that the single weevil of the pea ex- 
cavates only his one tunnel, usually avoiding the germ. 
But the numerous colony of bean-weevils, fairly riddle 
the bean, so that those before me are more or less com- 
pletely reduced to the powdery excrements of the worms, 
the germ being destroyed in a large proportion of cases. 

It will of course be important to know what varieties 
and species of beans are most, and what least injured by 
this insect. Published statements on this point are very 
meagre. 

Of the two varieties submitted to my inspection, the 
‘white kidney is the most affected; the other, the “pink 
eyed china,’ having a somewhat smaller number of in- 
dividuals in each seed. 

Mr. Buckingham informs me that three other varieties 
of dwarf beans in.the same garden, and also raised in 
1881, viz: the ‘‘early mohawk,”’’ ‘‘valentine,’’ and ‘‘short 
six weeks,”’ the only one that escaped infection being the 
‘*vellow podded,’’ yellow bean, and he calls attention to 
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the important fact that these are all early beans. The 
‘lima bean,”’ he reports unaffected. Examining the beans 
raised in 1880, on the same ground, he found a few of the 
‘‘white kidneys,’ but no others, bored by the weevil. 

Mr. Buckingham also states that his coachman reports 
to him having ‘pought two weeks ago ata grocery store, in 
Poughkeepsie, some laree, fine looking, “white. marrow’ 
beans, which proved to be so badly infested by weevils, 
as to be useless for eating, and that as this variety isa 
field-crop in many parts of the country, its liability to 
destruction in this way is a matter of grave importance 
tomany farmers. It will be noticed that the ‘‘ lima bean ”’ 
which has escaped, is always sown somewhat late, as it 
will not survive the cold wet soil of early spring. It 
seems evident that beans maturing later, whether from 
later sowing, or from native habit, are far more likely 
to escape this pest, than those sown or maturing earlier ; 
it also appears that some early varieties, especially the 
‘* white kidney ’’ are especially useless in the presence of 
the bean-weevil. 

It is evident that the appearance here of this destruc- 
tive insect, is a sufficiently serious matter to arouse agri- 
culturists to immediate and decisive action. Yet fortu- 
nately there is every reason to hope that by taking prop- 
er precautions, this creature may be eradicated here as it 
has been in other places. 

The crow-black-bird, and the Baltimore oriole, are 
said by Dr. Harris, to be very active destroyers of the 
pea-weevil, and they would doubtless be equally useful 
against the weevil of the bean. But they can only be re- 
earded as helpful allies. 

The following decisive measures are recommended as 
completely effective by the leading entomologists : 

1. Burn up without a day’s delay every infested bean 
not available for seed, by methods to be proposed : 

2. Beans not too much injured to serve for seed, may 
be treated in one of two ways. The first is the common 
expedient resorted to for the pea-weevil, immerse the 
beans in boiling-hot water, for a minute or two, just be- 
fore planting. Meanwhile, (and this is of the highest 
importance), keep the beans in insect-tight vessels, until 
the time for scalding and planting comes, to prevent the 
escape abroad, of a multitude of weevils. The second 
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way is to keep the seed-beans over one year, (7. e. till the 
second season after they were gathered), in close vessels. 
By that time all the weevils will have come out of them 
and perished in the vessels, and the beans may be safely 
planted. I must, however, say that if beans are so tho- 
oughly permeated by the insects, as the samples under 
present examination, there is not enough germinating 
power left in a bushel of them, to justify any attempt to 
use them as seed. They should all be burned, and sound 
seed obtained from distant districts not infested. 

Prof. Packard, in the article in the Naturalist above 
cited, published in September, recommends immediate 
immersion of the crop in hot boiling water at that sea- 
son, apparently for the purpose of checking the ravages 
of the insect in its earlier larval days. It would certain- 
ly have the effect intended, but it seems to me that there 
would be no marketable nor practical value to a crop of 
beans scalded in September. 

Some who have tried late plantings in infested districts 
See success. This harmonizes with facts above report- 
ed, (as far as they go), as to beans affected in last year’s 
crop at Poughkeepsie, though it would require a much 
more extensive experience and observation to establish 
thoroughly any principle of this kind. 

I may suggest, however, that the plan of late planting 
if adopted generally in an infested district, would be 
very likely to fail to prove aremedy. For, if both ear- 
ly and late plantings are freely made, the weevils will at- 

tack the early ones, but if few or no early plantings are 

made in their vic inity, and all the farmers resort to late 
ones, the weevils are not so short lived but that they may 
conclude to possess their souls in patience, and await 
calmly the growth of the late crops sown. They will 
simple regard it as an uncommonly late season. 

Iam not sure but that a very good expedient, where 
beans are to be raised in an infested district, would be to 
sow broadcast and somewhat thickly on some plot of 
ground in the vicinity, some very early variety of beans 
with no intention of gathering any crop from this sow- 
ing; then somewhat later the main crops can be sowed. 
When the pods of the first sowing are sufficiently 
advanced to have received the punctures of the weevils 
roaming in the neighborhood, the crop may be plowed 
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under, and the land used for some other purpose. We 
will thus have ‘‘ drawn the fire’’ of the enemy, and at the 
same time entirely prevented the eggs laid from matur- 
ing, thus completely obliterating those branches of the 
family. 

Whatever methods of extermination may be adopted, 
it is of urgent importance that no more weevils be allow- 
ed to emerge alive from the crops already stored. 


MARCH 22, 1882.—FIFTH STATED MEETING. 


L. C. Cooley, Ph. D., Chairman, presiding ; eighteen 
members present. 

Dr. J. Bockee presented a specimen of Selaginella lep- 
idophyHa from Texas. 

A paper was read entitled 


THE PHYSIOLOGICAL SIGNIFICANCE OF VITAL FORCE, 


BY WILLIAM G. STEVENSON, M. D. 


Modern science has so extended the horizon of our 
mental perspective, has achieved such brilliant triumphs 
in so many departments of thought, and, on the basis of 
verified fact, has erected such an imposing superstruc- 
ture of useful knowledge in the domain of inorganic na- 
ture, that some, rejec ting the vitalistic theories of the 
past, have accepted the belief that the deeper mysteries 
of vital phenomena will, in a final analysis, be demon- 
strated to be but resultants of physical forces acting 
under the complex conditions of organization. 

To investigate and interpret the varied phenomena of 
nature is the unquestioned prerogative of the human in- 
tellect ; but science, having to do only with ‘* particular 
orders of phenomena which exist in relation to the per- 
cipient mind’? and are susceptible of verification, does 
not hope to solve the profound mysteries involved in the 
ultimate realities of either matter, energy or life. 

With restless energy the hnman mind presses on in its 
search for truth, and brings from varied sources new 
facts toadd to the sum of knowledge, until the conclusion 
is reached that matter is indestructible and energy per- 
sistent, and in the formulated laws of the ‘‘correlation and 
conservation of energy > the widest generalizations are 
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made. In thus classifying and uniting the manifesta- 
tions of matter and of life, whether morphological or 
physiological, under one general cosmic law, their ex- 
planation is made complete within the limits of the 
known 

Phenomena are explained, but the Absolute remains 
unrevealed. The questions still are asked—What is 
eravity? What are chemical, electrical and vital forces ? 
Ww hat is the essential nature of matter, energy and life ? 
There is no oracle to answer. 

The study of vital phenomena is difficult because of 
their complex character, and, in the absence of exact 
analysis, speculative philosophy has for many ages ven- 
tured different theories in explanation of their nature. 

In seeking to give the present status of physiological 
science on this i important question, it is of interest to take 
a general historical retrospect, in order that the steps of 
progress may be observed. 

The atomic philosophy, as taught by Democritus and 
Kpicurus, recognized but one kind of matter whose ele- 
ments, by virtue of their various forms, had the property 
of diversified and endless combinations. 

This play of atoms, independent of an overruling in- 
telligence, produced the worlds of inorganic and of or- 
ganized matter, which move on in endless cycles and are 
obedient only to physical forces. 

Plato regarded the intelligent soul as of dual charac- 
ter, one part being mortal, located in the body, and pre- 
siding over the appetites and passions ; the other part, 
located in the head, being immortal and the source of 
reason. 

The nature of the function of the brain and of the ner- 
vous system was unknown to Aristotle, who thought the 
soul contained the body, having its mortal part located in 
the heart. He, as wellas Plato, thought the ‘‘Spneuma”’ or 
breath was to cool the blood and in some way act as an 
instrument of mind over bodily actions. The vital princi- 
ple of all life forms resides in a germ; ‘‘this principle, 
while it resembles heat, is not tire, but a spirit similar 
in nature to the sun and stars.’ 

Hippocrates accepted the Pythagorean doctrine of the 
four elements, and from it developed his theory of four 
principal ‘* humors”? of the body. He taught the exist- 
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ence of an ‘‘intermediate nature’ which, though distinct 
from the mortal soul or pneuma, was the source of vital 
activity. 

‘The pneuma was deemed such an important factor in 
the explanation of vital phenomena, that a school called 
‘*Pneumatists’’ was founded in the first century of our 
era. 

It was not then known that the arteries contained 
blood, but they were regarded as the channels through 
which the pheuma passed throughout the body ; and this 
pneuma was to Galen, A. D. 130, identical with the soul. 

For fourteen hundred years pneumatism, under varied 
forms, was the accepted philosophic belief of the civilized 
world, and only in the latter part of the sixteenth cen- 
tury did anatomical study enable Sylvius, Fallopius, 
Fabricius and Harvey to modify the prevailing belief 
relative to bodily functions. 

Then it was that Paracelsus sought to explain vital 
phenomena through the agency of an ‘‘archeeus’’ or 
demon, which, he affirmed, was located in the stomach 
and presided over the processes of nutrition, separating 
the useful from the poisonous part of the food. 

Van Helmont adopted the idea of an archzeus but 
thought it an immaterial, though personal force or entity, 
which ** presided over all bodily functions,”’ and gave to 
each member of the body its own special ‘* vital spirit.” 
The consensus of all these vital spirits produced health, 
and their disagreement disease. 

Van Helmont ‘‘discovered gaseous substances and 
identified the archzeus itself with gas.’’ He proclaimed 
the existence of a general bond of sympathy throughout 
the universe, because of the vital spirits which resided in 
all forms of matter. 

To him an inflammation was the direct result of an ir- 
ritating ferment sent into the tissues by the archeeus when 
enraged. Here in a dim way is foreshadowed the later 
doctrine of ‘‘irritability’’ and ‘‘stimulus.” 

Descartes regarded the body simply as a complex ma- 
chine acting under conditions of physical forces, and all 
the phenomena of life were but the products of their 
working. The soul, however, was a higher and indepen- 
dent principle which, located in the pineal gland, made 
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itself Known by thought and took its temporary abode 
in the body, simply as a spectator of vital functions. 

Leibnitz, while admitting a harmony established by 
Divine power,denied to soul and body any reciprocal in- 
fluence, saying ‘‘the body goes on in its development 
mechanically and the laws of mechanics are never trans- 
eressed in its natural motions. Everything takes place 
in souls as though there were no body, and in the body 
everything takes. place as though there were no soul.” 

Lord Bacon also acc epted the doctrine of ‘‘vital 
spirits’’ as applied to both animate and inanimate bodies, 
the difference, as he says, being that ‘‘the spirits of 
things animate are all continued with themselves and are 
branched in veins and secret canals as blood is; and in 
living things the spirits have not only branches but cer- 
tain cells or seats where the principal spirits do reside 
and whereunto the rest do resort ; but the spirits of things 
inanimate are shut in and cut off by the tangible parts, 
and are pervious one to another, as air is to snow.”’ 

‘“The second main difference is, that the spirits of an- 
imate bodies are all in some degree more or less kindled 
and inflamed, and have a fine commixture of flame and 
aérialsubstance. But inanimate bodies have their spirits 
no whit inflamed or kindled ; and this difference consists 
not in the heat or coldness of spirits, for cloves and other 
spices * * have exceeding hot spirits (hotter than oil, 
wax or tallow) but are not inflamed.”’ 

Glisson believed in *‘‘ vital spirits intermediate between 
the soul and organs,” and regarded ‘‘irritability as a 
force of which perception and appetite are factors.” 

Stahl in the 18th century enunciated the doctrine that 
chemical forces and ‘‘ vital force’’ not only differ from 

each other but are antagonistic. Chemical forces are des- 
tructive of the living body, and are held in abeyance, and 
their disintegrating power is neutralized bymenaae vital 
force’? which resides in the body and ministers to its 
functions. ‘‘This vital force, struggling against physi- 
cal force, acts intelligently, upon a ‘definite ‘plan, for the 
preservation of the organism :”’ its triumph secures life, 
while the rule of the physical forces alone brings death. 

The theories of ‘‘vitalism’”’ and ‘‘animism”’ thus took 
their places among the philosophic ventures of the age. 
Borden, Barthez and Gr imaud, ‘‘ representing the school 
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of Montpellier, accepted vitalism but rejected animism.’ 
The principle of life was believed to be distinct from the 
soul, though it was thought to operate independently of 
mechanical or chemical laws. 

Haller inaugurated the inductive method in physio- 
logical science and, by experiments, located irritability 
in the muscular tissue,and sensibility in the nervous fis- 
sue. Buffon explained vital phenomena through the in- 
strumentality of ‘‘ organic molecules’’ which, differing 
in form and nature, were indestructible and endowed 
with the ‘‘properties of vitality.’’ These molecules, 
when associated, not only gave specific character to each 
part of the organism, and provided for its physiological 
activity, but became the perennial source of life. 

In order to explain how the organic molecules became 
arranged into the specific forms of life, and preserved in- 
dividual and type identity in nutrition and reproduction, 
Buffon projected his theory of ‘* interior moulds,’ by 
which, in connection with the ‘ organic molecules,’ he 
sought to account for all the phenomena of the organic 
world. It was not until 1827, when the ovule in the ova- 
rian follicle of mammalians was discovered by DeBaer, 
that the theory of ‘‘organie molecules”? and ‘interior 
moulds”? was overthrown. <A single demonstrated fact 
destroyed the speculations of an age. 

Bonnet’s theory of *‘ included germs”’ was another ex- 
ample of reasoning from premises that had not been ver- 
ified, and the result was disastrous to the subjective meth- 
od. He taught that the germs of all life forms not only 
pre-existed in their first created representative but actu- 
ally contained within themselves, already formed, all the 
parts of the future organism. The question of entozoa 
gave him some perplexity bout his inner conscious- 
ness ’’ evolved a solution for the difficulty. ‘*The tape- 
worm is never found,’ he said, ‘‘except in the human 
form, and yet Genesis states that all animals were cre- 
ated before Adam, hence the teenia must have first lived 
under different conditionsthan now.’ He thought that 
tenia existed in Adam at first only as eggs which were 
not hatched until after his disobedience; to transmit 
these parasites to posterity they must needs enter the 
body of Eve, which some thought had been accomplished 
by the ‘worms entering and passing through the 
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thoracic duct which mounts upward along the ribs, to 
that one which was taken from Adam for the body of 
Eve ; and others thought the teenia ‘‘ passed through the 
walls of the blood vessels to the vesicule seminales.” 

Logical deduction and scientific research, according to 
the beliefs and methods of the age, permitted such doc- 
trines to receive for a time the approval of popular as- 
sent. But the spirit of inquiry was abroad in the world, 
and the advance of embryological science soon gave the 
demonstration that the doctrine of ‘included germs ” 
had no foundation in fact, and so it was numbered with 
errors of the past. 

Cuvier, who had with such ability compared the strue- 
ture of animal organs and classified the facts of animal 
life in their statical and anatomical relationship, was a 
‘‘vitalist,’’? and thought the vital properties of the body 
a kind of entity—independent of physical or chemical 
forces. 

He was followed by Bichat who sought, by a study of 
the tissues which composed the organs, to learn the na- 
ture of their functions or the dynamics of the living 
body. He found the twenty-one kinds of tissue existing 
in the human body differing in function, though all were 
endowed with two common properties extensibility and 
contractility. 

While he made phenomena depend on the properties 
of matter, he nevertheless followed Stahl as a.‘ vital- 
ist,’ and claimed that vital and physical properties are 
not only distinct from but antagonistic to each other. 
“The vital properties preserve the living body by coun- 
teracting the physical properties that tend to destroy it.” 
Each class of phenomena is under distinct laws and the 
conflict between them is active and constant. As one or 
the other triumphs life or death results, and ‘‘health and 
disease are but the vicissitudes of the strife.”’ 

Life is, by Bichat, defined as ‘‘ the group of functions 
that resist death,’ and is under the direct supervision of a 
special principle called at different times, ‘‘soul,’’ ‘‘arch- 
eon,”’ ‘‘psyche” or ‘‘vital force.’? The philosophic theory 
which postulated this undetermined factor was known 
by the generic term of ‘‘ vitalism,’’? which, under Stahl 
ind Bichat, took accurate definition and deeply impressed 
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its tenets upon the physical, chemical and physiological 
sciences of the age. 

Entities, of some kind, presided over the functions 
of life and the manifestations of matter. A ‘‘ vital prin- 
ciple’? ruled the organic world, and the phenomena, of 
inorganic nature depended upon the presence of some 
‘‘principle’? which existed independent of the matter 
through which it displayed itself. Material particles, 
darting from luminous bodies into the eye, produced the 
sensation of light. Heat and cold depended upon the 
presence or absence of a material substance called *‘ca- 
loric.”’? Electr icity was a subtile, material agent, existing 
in a ‘latent’? State in all substances, and manifesting 
ereat power when liberated from its repose. And so 
throughout the domain of chemical, physical and biologi- 

al phenomena, material entities existed and were mani- 
tested in all forms of inorganic and organic bodies, and 
vet were independent of them. 

This was not an age for synthetic work ; indeed, not 
even accurate analytic work, except in simple things, 
could be performed. These are possible only when facts 
have been observed, and definite knowledge has been 
acquired in special directions. 

In the sixteenth century, alchemy, having failed to 
discover the philosopher's stone, sought to find chemical 
remedies for diseases. Crude theories were supported 
by a few facts wrongly interpreted. 

farly in the seventeenth century Glauber states that 
salt is the origin of all things. Boyle argues against the 
theor y that “salt, sulphur, and mereury are the princti- 
ples of things,” and makes heat a powerful factor in 
originating new bodies. Becher thought that metals 
consisted of earth, of which there were three kinds— 
fusible or stony, fatty or fluid, and a ‘‘something of 
which they became deprived on ignition.”’ ‘This ** some- 
thing’’ Stahl named ‘‘ phlogiston,”’ which is akin to 
‘spirits ’ and ‘‘ souls” of the alchemists. 

The phlogistic theory of Stahl was without foundation 
in fact, and yet, based upon experimental data, it was a 
step upward in chemical research, and held the minds 
of all for over one hundred fifty years, including 
such great names of the eighteenth century as Hales, 
Black, Scheele, Priestley, ,Cavendish and Lavoisier. Then 
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it was that the analytic method became more accurate. 
Black, with the balance, demonstrated that the ignition 
of the metals, magnesium and calcium, gave no evidence 
that a ponderable ‘‘caloric’’ entered into them, but, to the 
contrary, a peculiar ‘‘fixed air’? was expelled from them, 
which rendered them lighter than before they were burnt. 

The foundation of quantitative chemistry was thus 
laid, and the existence of ‘‘imponderable’’ agents in na- 
ture questioned. The discovery of ‘*dephlogisticated 
air’ by Priestley ; the investigation of gases by Caven 
dish ; of heat and ‘fire by Scheel : and of insoluble mine- 

rals by Bergman—by means of the blow- pipe—were im- 
portant additions to chemical knowledge, and enabled 
Lavoisier to generalize the facts already discovered. He 
announced a new theory of combustion,and, by question- 
ing the existence of phlogiston, and showi ing that ‘ prin- 
ciples should not be assumed where they could not be 
detected,’’ revolutionized chemistry, and @ gave it anew 
impulse which has been quickened by every discovery 
since made. 

Analysis of inorganic bodies increased, new facts accu- 
mulated and new interpretations of phenomena were 
given, until the atomic theory, first suggested by Dalton in 
1804, was promulgated under the great generalization 
known as the law of Avogadro or Ampere, which makes 
‘Sequal volumes of all substances, when in the state of 
gas, and under like conditions, contain the same num- 
ber of molecules.”’ This was the birth of modern chem- 
istry, and though it received attention when first enunci- 
ated in 1811, its far reaching principles of truth were 
neither fully understood nor accepted for half a century 
afterwards. 

Chemistry, free from the errors of the past, now seeks 
to discover in the organic world, the relations of different 
substances, as it has sought to know their relations in 
inorganic nature, and already the evidence is prophetic 
of wonderful results. 

In physical philosophy, ‘‘Stablism’*’ received its mor- 
tal wound at the close of the last century, by the experi- 
ments of Rumford and Davy, which negated the theory 
of ‘‘caloric’’ and demonstrated heat to be a ‘‘mode of 
motion.” 
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This new doctrine, though founded on a demonstrated 
fact, was not complete until 1850, when Joule, having de- 
termined the mechanical equivalent of heat and estab- 
lished the law of thermo-dynamics, made possible the 
classification of facts determined by Young. Melloni, Far- 
aday, Liebig, Mayer, Grove, Helmholtz, Carpenter, Tyn- 
dall, Henry, and others, which enabled the deduction 
to be made of the universal laws of the ‘correlation and 
conservation of energy.”’ 

In inorganic nature unity, under law, is an accepted 
fact, and analvsis and synthesis harmonize as to causes 
and effects ; but in the organic world there are yet many 
unknown quantities, and the progress in solving the mys- 
teries of life action is necessarily slow, because of their 
complex character. 

To some, ‘‘vitalism’’ yet maintains its position in the 
philosophic realm of organization, and a ‘‘ vital force, 
independent of, and antagonistic to physical force, yet 
presides over the manifestations of or ganic bodies. This, 
if true, necessitates two distinct sciences, and two distinct 
orders in nature, which, though related, are not reciprocal. 
This view is not in harmony with either chemical, physi- 
cal or biological science of the present day, and stands 
in direct contradiction to the accepted doctrine of the 
correlation and conservation of energy. 

Whatever may be the essential nature of the ultimate 
life principle—with which science has nothing to do—it 
cannot be denied that life phenomena are presented to us 
only through forms of matter. Matter, or material or- 
ganization, is, therefore, so far as human knowledge goes, 
an absolute condition upon which all life manifestations 
depend, and to assert, as do the ‘‘ vitalists,”’ that this vi- 
tal energy, though dependent upon a material condition 
for a display of its action, is not related to it, but is in- 
dependent of it and under distinct and. antagonistic laws 
is an assumption at variance with scientific truth and rea- 
son. 

Doubtless one common source of error in the minds of 
the disciples of ‘‘ vitalism,”’ is from inaccurate definition, 
confounding, as they do, the scientific meaning of a term 
with its philosophical or metaphysical significance. 
Thus, the term ‘life,’’ when applied to the higher ani- 
mals, is, to the metaphysical philosopher, often related to 
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or made synonymous with the ‘‘soul;”? while to the phys- 
iologist, it refers only to the sum of phenomena arising 
in organized bodies. If what ‘‘cannot be explained by 
chemistry or physics,’ constitutes the vital functions, 
then, by simply eliminating the known or non-vital fac- 
tors, we may easily learn the exact amount of the vital 
element. 

Science has already ‘* banished the vital force from 
the entire province of organic chemical compounds, 
proving them to be subject to the same physical and chemi- 

cal forces which determine the composition of mineral mat- 
ter,’ and it now remains to test by analysis and synthe- 
sis the problem of organization itself, 

It may very properly be asked, if the vital force has 
been banished from the entire province of organic chem- 
ical compounds, as asserted and demonstrated, in what 
it now resides, where is it located and what are its fune- 
tions 4 

Chemical science has already demonstrated that all 

‘proximate principles’? and tissues of an organized 
body are, in an ultimate analysis, reducible to some of 
the elementar v substances ; and, as in inorganic bodies, 
morphological differences result from the various combi 
nations of the ultimate elements, so, too, is it with or- 
ganized bodies. So far as form alone is concerned, itis 
no more difficult to understand why organic compounds, 
under conditions of vital relations, take on the special 
form of a single speck of bioplasm, in one case, of a 
vegetable in another, or of an animal form in another 
case, than it is to understand why the same elements 
will produce substances either allotropic or isomeric. 

The phenomena are classified and thus explained, but 
in neither example is the ultimate nature, or condition 
which causes the morphological difference known. There 
is no known force in nature capable of lifting the ele- 
ments to the plane of animal organisms, except through 
the intermediate planes of the mineral and the vegeta- 
ble kingdoms. Chemism is sufficient to form the 
mineral kingdom from the simple elements, which are 
under physical force alone. As the elementary combi- 
nations necessary, toform a mineral, involve an expendi- 
ture of foree, which is transformed from a lower to a 
higher expression, so, in resolving the mineral back again 
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toitselementary state, the force conserved ina higher state 
represents the original larger, but weaker force of lower 

orade. Thesame is true when chemical compounds, as 
represented in the mineral kingdom, are lifted to the 
plane of the vegetable kingdom, or when the members of 
this class are raised to the hig hest class of the animal king- 
dom. In all cases the higher conditions depend wpon 
the conditions of the next lower plane, and the conserved 
forces of the higher plane, when liberated by decomposi- 
tion, represent the special functions of the organization. 

There is not a phenomenon in animal life, from the earl- 
iest stage of germ growth to the final stage of human 
development, but is susceptible of classification. The 
monera—mere specks of bioplasm—organisms without 
organs, so far as can be determined, in their power to 
move, to receive nourishment, to react on external im- 
pressions and to reproduce their kind, not only manifest 
the fundamental properties of life, but display them 
under conditions so simple, so free from all morphologi- 
eal complications, that the way seems prepared by na- 
ture herself for the inquirer to enter the portals which 
open into the mysteries of life. They are on the border- 
land of the living and the not living, blending on the one 
side with colloidal ‘matter and on the other with 
vegetable forms, all so intimately related, in form and 
function, as to make difficult and at times impossible 
their differentiation. Certainly the primitive forms of 
life are so intimately related with simple ‘* matter’ as 
to justify, if not necessitate the conclusion of genetic 
correlation. 

We see this simple hyaline particle of bioplasm ex- 
pand and contract, accompanied with chemical composi- 
tion and decomposition, and the conclusion is irresisti- 
ble, that these simplest forms of motion, expansion and 
contraction, follow in orderly sequence of cause and 
effect. 

Motility, arising from chemical disintegration and re- 
integration, represents therefore a fundamental expres- 
sion of living organized matter, and impresses us with 
the idea of energy transformed. Indeed, all the functions 
of the higher organisms testify to the truth of thé pro- 
position, that every manifestation of energy of organ- 


; 
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ized bodies, has its mechanical equivalent and follows an 
orderly sequence of events. 

The nutrition of the body, through all the intricate pro- 
cesses of external and internal digestion under the action 
of the digestive ferments, involves only physical and 
ehemical laws in the transformation of the various foods 
received. The entire animal body is composed of modi- 
fied protoplasm, as represented in the three classes known 
as proteids, carbohydrates and fats, with their respective 
derivatives. 

The proteids are exceedingly complex in character and 
are not as yet definitely classified among organic com- 
pounds. hey unite with acids and alkalies, and yet. “do 
not play the part of an acid towards the base’? or converse- 
ly. They are not crystallizable and, having no combining 
equivalent, do not possess an absolute ultimate constitu- 
tion, and, therefore, their molecular reactions and changes 
in the body can not be expressed by exact chemical sym- 
bols. 

Hére then we see the formidable list of ‘* proximate 
principles”? that are known to belong to the animal body 
as nutrient elements, and which are necessary for tissue 
development. They are all organie compounds, from 
which science has ** banished the vital foree’’ by ‘‘prov- 
ing them to be subject to the same physical and chemical 
forees which determine the ¢ omposition of universal mat- 
ter.”> Where then shall we seek this ‘‘indefinable 
something’*” which exists and acts in the organism 
independent of and antagonistic to the physical and 
chemical forces of nature, as affirmed by the doctrines 
of ‘‘vitalism’’ taught by Stahl and Bichat. 

The. Coe held by these distinguished men and their 
followers has been demonstrated to be untrue, because, 
whatever may be the essential nature of this vital force, 
certain it is that it is Known only by and through its 
manifestations. © These present themselves to the mind 
only through organizations, which immediately depend 
on Chemical and physical forces for those proximate prin- 
ciples which go to nourish and build wp the tissues and 
enable the organs of the body, whether muscular or 
nervous, to perform their respective functions. 

In nutrient action, by which lifeless material or pabu- 
lum is transformed into living tissues, evidence of this 
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vital entity should be discovered, if anywhere, for here 
we have the primal seat of life, the very fountain of ge- 
netic power. 

Analysis, however, finds room for if in nutrient 
action no more than in the mysteries which le concealed 
in every expression of energy throughout nature’s do- 
main. Why will friction of a glass tube produce a con- 
dition or property which will repel pith balls, while 
friction of sealing-wax produces a condition which will 
attract them’ Are these movements caused by some 
kind of life principle developed in so simple a way / 
No; they come from positive and negative electricity 
evolved by friction, and with this answer, science asserts 
the explanation is complete. When asked what is elec- 
tricity, beyond a special display of energy, there is no 
answer. 

If we question the various organic functions of the 
body, physical and chemical laws alone confront us. A 
muscle contracts according to mechanical laws, and its 
work is expressed in mechanical equivalents. Electric 
tension is lost, heat is evolved, carbon dioxide ap- 
pears, and the muscular tissue, before neutral in reaction, 
is now acid. Whatever may be the nature of the vital 
foree, if such there be, operating in muscular contraction, 
it, at least, is not independent of physical and chemical 
forces, and the evidence is cumulative that these will 
alone explain the phenomenon. Respiration is purely a 
chemical process, in harmony with the laws of gaseous 
diffusion. 

Circulation, with its pumps, pipes and valves, is a hy- 

dranlic operation. Absorption is osmotic, and a similar 
selective affinity for special things is exhibited in inor- 
ganic material, as well as in animal membranes. 
There seems no good reason why we should hesitate to 
regard the ‘‘ vital’? force as correlated with the physical 
forces known to us as heat, light, electricity and actin- 
ism. That some relation exists there can be no doubt. 
for the effect of physical forces upon organic life is mark- 
ed, and their energy is made potential in the tissues of 
both vegetables and animals. This potential energy is, 
after a time, transformed into active energy and new phe- 
nomena result. 
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Organic forms do not generate energy, they simply 
transform or evolve it from that which has been suppled 
from the outer world. Heat in the body results from 
combustion the same as ina furnace. 

Contractility is a special function of museular tis- 
sue and is independent of nerve force. This attribute 
exists in the tissue for a time after death, lasting longer 
in cold blooded than in warm blooded animals, because 
of the slowness of the process of the destructive assim1- 
lation of the tissues. Longet demonstrated that contrae- 
tility is closely related to the supply of arterial blood 
in the capillary vessels, for, on diminishing the supply, 
contractility was lessened, and the temperature of the 
muscles reduced ; while Matteneci proved that increased 
heat accompanies muscular contraction. The heat pro- 
duced by muscular contraction, is divided into two com- 
plimentary portions. one part appearing as sensible heat, 
and the other part being converted into mechanical work. 

It matters not whence comes the heat, whether from 
the chemical transformations which take place in the 
body, or from the sun-force which has for ages lain lock- 
ed in the coal strata of the earth, when liberated or made 
dynamic, it represents a definite amount of mechanical 
power. 

Nerve energy is transformed into motion, as evidenced 
in muscular action: it is also transformed into heat, 
but it is not known whether it is an immediate or secon- 
dary result. There are some instances recorded which 
seem to show its transformation into light, and it is well 
known that in certain animals, electricity is the direct re- 
sult of its metamorphosis. 


From these data the conclusion seems authorized that_ 


at least a partial correlation exists between the physical 
forces and the energy resulting from nerve action. Isay 
a partial corr elation, because, while the evidence may per- 
mit the conclusion that nerve force is transformed into 
motion, heat, light and electricity, it does not yet author- 


ize the assertion that these can be reeonverted into nerve ~ 


force. 

This correlation doubtless extends to the higher mani- 
festations of nerve energy, feeling and thought, for 
their exercise causes disintegration of nerve tissue, as 
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shown by the excreted products of decomposition, 
and increased muscular action, as evidenced in the in- 
creased circulation of the blood. Physical conditions, 
therefore, determine mental results. The higher nerve 
tissue of the brain operates under physical and chemical 
conditions in its nutrition, the same as does the tissue of 
any other organ, and hence its transformed energy, as 
expressed in nervous or mental action, has its physiolog:- 
cal representation, and measurable force. 

To extend this subject farther in the line of analysis, 
though it would be interesting, is unnecessary for the 
object proposed, which is to show that chemical, physi- 
cal and biological sciences have overthrown and destroyed 
the vitalistic doctrines of the past, and demonstrated by 
analysis a relationship between the forces which 
rule the inorganic world and the ‘* vital force, ** which is 
manifested in living forms. At this point the question 
is properly asked, if chemical synthesis comfirms the re- 
sults and conclusions of chemical analysis. 

If the morphology and physiology of organisms are 
the products simply of physical molecules under chemi- 
cal and physical forces which are revealed by analysis, 
then the assumption seems justified that synthesis, by 
combining these same molecules and restoring these same 
forces, should be able to reproduce the forms and fune- 
tions of life. 

Synthesis requires exact knowledge of all the elements 
and forces involved in the object of its inv estigation, and 
looks to the inductive or analytic method to furnish these 
data. There must be no unknown quantities in the prob- 
lem to be solved, for synthesis seeks not to build from 
the unknown but only to reform the known. Hence it 
properly awaits to receive verified facts from chemical 
analysis, which has yet been able to compass but a frac- 
tional part of the organic compounds, 

Chemical elements are the basis of chemical science ; 
they are neither produced nor destroyed, but are the en- 
during and constant factors in the many series of 
changes i in the properties of matter, which represent the 
desideratum of this science. And vet the knowledge of 
molecules is very meagre, the weights of but a few 
are known, even among the commonest. elements and 
compounds ; and but little account has been taken of 
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atomic motion, which furnishes the most perfect expla- 
nation of chemical reaction. 

Of the highly complex series of albuminoid substances, 
which neither crystallize nor possess any combining 


equivalent, and therefore can not be expressed by ~ 


exact symbols, analytic chemistry knows but little, 
and hence it would be in vain to attempt at pres- 
ent their reproduction by synthesis. . Notwithstanding 
our ignorance of essential facts, the progress of synthetic 
chemistry has been great, and the prospect 1s favorable 
for more brilliant achievements in the future. 

Wohler, in 1828, first, by synthesis, formed urea trou 
ammonia cyanate. It was claimed by the critics that 
urea, being a nitrogenous metabolite, a product of ani- 
mal decomposition, was a mineral, rather than an element 
of the animal tissues, but when Fownes, in 1841, pre- 
pared cyanogen itself direct from its elements, and from 
this salt, urea, the fact was recognized and accepted, al- 
though it was affirmed that a ‘‘ vital force’? was neces- 
sary to account for the more complicated organic com- 
pounds, of which series urea was a member having only 
simple combinations. This was disproved by Berthelot 
in 1856, when he obtained the potassium salt of formic 
acid. Then followed the production of acetylene, 
marsh gas, ethylene and other hydrocarbons from 
inorganic materials. Marsh gas was converted into 
methyl alcohol ; and ethylene, into ethyl alcohol, and 
from these alcohols, formic and acetic acids were made. 
Startling as these results were, the substances formed 
were, relatively, simple in nature, and the ‘* vital force”’ 
still ruled in the more complcated bodies of organic 
origin. 

Synthetic work continued to achieve brilliant results 
and added to its list of vegetable compounds—oxalic, 
valeric, malic, citric, tartaric and salicylic acids, the 
oils of garlic, mustard and wintergreen, also conine, ali- 
zarine and indigo. 

Of animal compounds, leucin, kreatin, sarcosin and 
taurin are added to the large and growing list of sub- 
stances from which analysis and synthesis have banished 
the vital force and harmonized the facts of their exist- 
ence with the physical and chemical forces of the inor- 
ganic world, 
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Over one thousand organic compounds, which but a 
few vears since were formed within the vegetable or ani- 
mal body, only by the action of a ‘vital force,’ are 
now produced synthetically from the elements which 
constitute them, and ‘‘there is every reason to expect,” 
ae the conservative but able author of The New 
Chemistry—Prof. Cook, ‘that in the no distant future, 
the chemist will be able to prepare, in his laboratory, 
both the material of which the cell is fashioned, and the 
various products with which if becomes filled during 
life.”’ 

It is true that ‘lite knowledge of man has not yet en- 
abled him to make a vegetable or an animal cell, but this 
is no evidence in favor of a ‘* vital force.’ per se, but an 
indication of ignorance relative to the ultimate consti- 
tution of the cell. Indeed, pseudo-organic forms, which 
resemble living cells, have heterogeneous contents, and 
true enclosing membranes possessing dialysing power, 
have already been reported, as produced by Monnier 
and Vogt. 

It is well, however, to remind onrselves of the faet that 
the ‘* cell,” as commonly understood, embracing a cell- 
wall and an internal nucleus, represents in itself an ad- 
vanced. condition of organization, and not, as is so 
often inferred, the most primitive, and the simplest of 
life forms. ‘‘Cell,”’ in biology, ‘‘is a technical term 
used to denote a unit of living tissue,’ and the fact that the 
chemist can not make it is not proof that an inde- 
pendent life principle resides in it, but is proof of ignor- 
ance of organic formation. 

If the fact of a ‘‘ vital force, ’’ distinct from physical 
and chemical forces, is to be established because of ina- 
bility to make by synthesis a living cell, then, in logical 
fairness, should this foree, or some other equally inde- 
pendent of physical and chemical laws, be declared to pre- 
side over the genesis and potencies of those inorganic ele- 
ments and bodies which thus far have defied not synthe- 
sis only, but analysis also. The atom, then, is the very 
fountain of life, and many rocks and crystals are the 
solid and enduring cbjects of its rule. 

In germinal matter is found the apparent seat of life, 
for this it is that transforms pabulum to build 
the tissues at first, and in it Hes the potency of restoring 


\ 
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to physical completeness portions of the body that may 
be injured or diseased. The repair of living tissues after 
mutilation is not, however, positive evidence of the ex- 
istence of a special principle, for the same action occurs 
in inorganic materials. 

Pasteur records the fact that ‘‘ when acrystal is broken 
on any one of its faces, and replaced in the fluid of 
crystallization, we remark that while the crystal increases- 
in all directions by the deposit of crystalline particles, a 
very decided simultaneous action takes place at the 
broken or injured part, and this action suffices in a few 
hours, not merely for the general, regular formation of — 
increase over all parts of the crystal Dut also. for the res- 
toration of regularity in the injur ed part.’’ Shall we 
ascribe a ‘* vital principle’ to the unorganized crystal as 
well as to organized vegetable or animal tissue ? 

The mysteries of nature are not all confined to life ex- 
pressions. Who shall explain the ultimate nature of 
crystallization, which, under the laws of fixed axial ra-’ 
tios, gives to each variety such definite and invariable 
form / 

Who shall explain the flower’s perfume’? Whereis the 
‘‘vital force’ in the seed which lies for ages in the tomb 
of some Pharaoh? Does ‘‘ vital force,’ as an independ- 
ent entity, which works contrary to physical and chem- 
ical laws, thus imprison itself and voluntarily submit to 
what must be, to it, adeath? If it acts independently of 
the physical forces of nature, why has it not furnished ev- 
idence thereof in some way or at some time ? How is life 
made active in this seed so long dried and practically dead? 
Not by any occult influence at discord with organic @ erowth 
but simply by environing the seed with conditions favora- 
ble to physical well being. Heat, light and moisture—all 
physical and chemical agents—soon revivify this seed, 
and evidence is added to sustain the proposition that - 
while ‘‘ the present state of knowledge furnishes us with 
no link between the living and the not living, vet are 
both actuated by -forces of the same kind. ‘‘ Vital 
force,’ therefore is, in reality, only another term for the 
properties of matter ; it denotes simply the causes of 
certain great groups of natural operations, as we employ 
the terms ‘‘electricity’’ and ‘‘electrical force’’ to 


. 


denote others. But to use the term ‘‘ vitality ” or ‘‘ vital 
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force’’ in the sense of an entity, which acts as an effi- 
cient cause of vital phenomena, is an assumption as 
absurd as to assume that ‘‘electric,’’ ‘‘attractive” and 
‘chemical forces’ are’entities which determine the phe- 
nomena of electricity, chemism and gravitation. 

“Tf we knew all the laws of thec omposition of matter, 
and all the changes of which it iscapable, every phenom- 
enon which any given substance presents, must be caused 
either by something taking place in the substance, or 
by something taking place out of it, but acting upon 
it. Those mysterious forces, w hether they be emana- 
tions from matter, or whether they be merely properties 
of matter, must, In an ultimate analysis,depend either on 
the internal arrangement or on the external locality 
of their physical antecedents. However convenient, there- 
fore, it may be in the present state of our knowledge, to 
speak of vital principles, imponderable fluids and elastic 
ethers, such terms can only be provisional and are to be 
considered as mere names for that residue of unexplained 
facts, which will be the business of future ages to bring 
under generalizations wide enough to cover and include 
the whole.” 

As mechanical energy manifests different powers and 
results as it operates through differently constructed 
mechanisms, so vital energy becomes more complex in its 
manifestations as the organism, through which its work 
is displayed, is more complicated in structure. 

Jevons has well defined the physiological significance 
of vital force thus: ‘‘ We are at freedom to imagine the 
existence of a new agent, and to give it an appropriate 
name, provided there are phenomena incapable of expla- 
nation from known causes. Wema y speak of vital force 
as occasioning life, provided that we do not take it to be 
more than a name for an undefined something giving rise 
to inexplicable facts, just as the French chemists called 
Iodine the substance X, so long as they were unaware of 
its real character and place in chemistry. Encke was 
quite justified in speaking of the resisting medium in 
space so long as the retardation of his comet could not 
be otherwise accounted for.” 

“But such hypotheses will do much harm whenever 
they divert us from attemps to reconcile the facts with 
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known laws, or when they lead us to mix up discrete 
things.”’ 

‘* Because we speak of vital force we must not assume 
that it is a really existing physical force like electricity. 
We do not know what it is: we have no right to confuse 
Kneke’s supposed resisting medium with the basis of 
light without distinct evidence of identity.’’ ‘‘The name 
protopl: asm, now so familiarly used by physiologists, is 
doubtless legitimate so long as we do not mix up differ- 
ent substances under it ; or imagine that the name gives 
us any knowledge of the obscure origin of life. Toname 
a substance protoplasm no more explains the infinite va- 
riety of forms of life which spring out of the substance, 
than does the vital force, which may be supposed to re- 
side in the protoplasm.” 

‘** Both expressions are mere names for an inexplicable 
series of causes which, out of apparently similar condi- 
tions, produce the most diverse results.” 

The subject of the paper was further discussed by 
Messrs. Cooley, Loomis, Bartlett, and DeGarmo. 


APRIL 5, 1882,—SIXTH STATKD MEERTING. 


Dr. W. G. Stevenson, Chairman, pro tem. presiding ; sev- 
en ee present. 

A specimen of coral and an Be: implement were giv- 
en to the Museum by the Y. M. C. Association. 

Dr.O. R. Willis presented to the Library his catalogue of 
the flora of Westchester county. 

The evening was occupied in conversation. 


APRIL 26, 1882,—SEVENTH STATED MEETING. 


L. C. Cooley, Ph. D., Chairman, presiding; nine mem- 
bers present. 

Edward Elsworth, Esq., read a published article by Dr. 
H. R. Rogers, on ‘‘Sun-heat and Sun-light,’? which was 
discussed by Professors Dwight and Cooley and Dr. Ste- 
venson. , 

Mr. Frank L. Moore was elected a member. 

The Chairman presented the folowing Annual Report: 


GENTLEMEN :—Amone the duties assigned to the 
chairman by the laws of the Scientific Section is that of 
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making, at the last stated meeting of the year, a report 
relative to the work and condition of the Section. The 
time for the first discharge of that duty has arrived, and 
I beg leave to submit the tollowi ing statements : 

The Vassar Brothers’ Institute was organized in the 
spring of the year 1881. The object of the founders was 
to supply an appropriate building with facilities for 
conducting the Scientific and Literary work which had 
been carried on for several years but with indifferent 
success for want of rooms and funds, by the Poughkeep- 
sie Society of Natural Science and by the Literary Club 
of Poughkeepsie. 

The constitution of the Institute required that the or- 
ganization should contain three sections : one devoted to 
scientific research, one to literary and one to artistic 
work. Moreover the constitution declared that ‘tat the 
first meeting of the board of trustees of the Institute 
they shall, from their number, form these three sections 
which shall thereby be duly organized for the purpose 
of adopting by-laws, electing members and. transacting 
each its special business.” Accordingly, on June 1: 3th, 
1881, the Scientific Section was formed with the follow- 
ing named trustees of the Institute as members 


MATHEW VASSAR, S. M. BucKINGHAM, 
JOHN Guy VASSAR, W.G. STEVENSON, 
A. P. VanGIESON, ENO SP eiuroNs 
ed ARS: C. N. ARNOLD, 
EDWARD ELSWortH, J. P. ADRIANCE, 
W.B. Dwieut, Lp ks Ge Cooley 


The section thus formed proceeded to elect its perma- 
nent officers and to frame its by-laws, which were finally 
adopted, Sept. 7th, 1881. This action perfected the or- 
ganization and the section was, as far as organization 
could prepare it, ready to enter upon its legitimate work. 

But in the mean time opinions as to the proper mode 
of making the transition from the old Poughkeepsie 
Society of Natural Science to the new Scientific Section 
of the Vassar Brothers’ Institute were not altogether 
unanimous, and the question was still undecided when 
the time arrived which was fixed by the by-laws for the 
beginning of the active work for the season of 1881-82.— 
It thus came to pass that the members of the section 
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found themselves constituting the membership of two 
organizations identical in purposes and essentially iden- 
tical in methods. This was the condition of the section 
when the first stated meeting required by the by-laws 
was held on the first Wednesday evening of November, 
1881. 

Remembering that our object in organizing the Scien- 
titic Section in the Vassar Brothers’ Institute had never 
been to found a rival to our old society, but that it had 
been rather to continue our work of the old society under 
better auspices and larger facilities, if was decideded that 
that, in view of the unsettled relations between the new 
society and the old, the time to begin the scientific work 
of this section had not vet arrived, and that such meet- 
ings only should be held as would be necessary to main- 
tain the organization until the affairs of the Poughkeepsie 
Society of Natural Science should be satisfactorily ar- 
ranged, so that the work, long and so well-done under 
adverse conditions, might be taken up and carried for- 
ward in the brighter prospects of the newer organization. 

This explanation of the apparently total inaction of the 
section during the first half year of its existence, is due 
to its members and to the Institute. 

But finally, in December, 1881, when the Poughkeep- 
sie Society of Natural Science, decided to become inac- 
tive, its work was immediately taken up by the Scientific 
Section of the Vassar Brothers’ Institute. 

Our first stated meeting was held January 25, 1882. 

In addition to the twelve constitutional members by 
whom the section was organized, thirty-four have been 
elected, chiefly from among the members of the older 
Society of Natural Science. 

The section has received and transmitted to the Insti- 
tute 74 specimens for its museum, and volumes to the 
number of 34, for its library. 

The following papers have been contributed to the 
proceedings : | 
Jan. 25th, 1882.— Chemistry and the Question of Life. -By Prof. Le R. 

C. Cooley. 
Feb. 8th, 1882.—Are other Worlds Inhabited ?—By C. B. Warring. 
Feb. 22d, 1882.—Notes on an Indian Spear-head from Arabia.—By C. N. 
Arnold. 


Feb, 22th, 1882.—On a Chemical Examination of a Stain on Monumen~ 
tal Marble.—By Prof. Le R. C. Cooley. 
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March 8th, 1882.—On the Appearance at Poughkeepsie of the Destruc- 
tive Bean Weevil, Bruchus Fabae.—By Prof. W. B. 
Dwight. 

March 22d, 1882.—On the Physiological Significance of Vital Force.— 

By Dr. W. G. Stevenson. 

When we consider the delay and doubt which filled 
the first half vear, we can not help regarding the work 
represented by this list of papers as eminently ,satisfac- 
tory. 

And now at the close of the year I congratulate the 
section on account of its perfected organization, its free- 
dom from threatening hindrances, and its bright pros- 
pects of future opportunities to promote useful know- 
ledge in the various departments of science. 

Finally, IT beg of vou, members of the section, to ac- 
cept my sincere thanks for the uniform kindness and 
forbearance which you have extended to your chairman. 
Without these no success could have attended his efforts ; 
with them the section hasachieved results which he looks 
upon with pride. Believing that the same kind regard 
for me and a wise solicitude, on your part, for the future 
welfare of the section, will to-night enable me to perma- 
nently relinquish the chairmanship, as I desire to do, | 
bespeak for my successor the generous courtesy and co- 


operation which I have received. 
LEC. COOLEY: 


The officers for 1882— 83, were elected, viz: 


Mat sCoowny bf w.D3.0: - - - - CHAIRMAN. 
Mr.C.N.ARNoLD, - - RECORDING SECRETARY. 


Decetnber 13, 1882.—EIGHTH STATED MEETING. 


L. C. Cooley, Ph. D., Chairman, presiding; sixteen 
members and many inv ‘ited cuests present. 
The inaugural address was given on 


THE WORK OF THE SCIENTIFIC SECTION, 


BY PROF. LEROY C. COOLEY, PH. D. 


On this occasion, when for the first time we enter, pub- 
licly, upon the work of the Section, it seems to me that 
something should be said in regard to the character of 
our organization and its objects. 
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This would appear to be the more appropriate and de- 
sirable on account of the series of exercises by which the 
Institute has already endeavored to place its character 
and aims before the community for whose benefit it has 
been created. The Institute as a unit, the Literary Sec- 
tion as one of its parts and the Art Section as another, 
have, each inits turn, exhibited its form and its motives. 
But there is another section of the organization—about 
which you may not have lately heard—which is quite as 
ambitious as they to do an honorable share of the work 
of the Institute. 

Of this section, for which by the accident of office, I 
am to-night called on to speak, I will say in the outset 
that it is 


A PURELY SCIENTIFIC SOCIETY. 


The constitution of the Institute brings this Scientific 
Section into close relations with two others. It binds 
the three together in mutual sympathy and pledges 
their united efforts for mutual support. At the same 
time it recognizes the diversity of their aims and secures 
their independence in the pursuit of them. While the 
confederation is for mutual protection in business affairs, 
vet a separate and distinct organization compels each 
section to pursue its appropriate objects by methods of 
its own choosing. Neither general literature, nor the 
fine arts, can be recognized by us, for in the language 
of the by-law, *‘ The object of the Scientific Section is to 
promote useful knowledge in the departments of Natural, 
Physical and Biological Science by investigating sub- 
jects pertaining thereto and by establishing and main- 
taining a museum and library in furtherance thereof.” 

It will be observed that this law defines our work with 
considerable precision. It declares that what we do for 
the promotion of science is to be accomplished by efforts 
in two specific directions ; there is to be first, the investi- 
gation of scientific subjects, and there is to be second, 
the collection and preservation of materials of scientific 
value. [am inclined to speak somewhat in detail con- 
cerning the character of these two departments of our 
work, and first in regard to 
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I suppose that in the popular mind scientific investiga- 
tion is the peculiar province of the specialists. The idea 
of scientific investigation is usually associated with that 
of its highest and final achievement which is the discov- 
ery and application of truth. But to discover and apply 
new truth is a fortune which rarely falls to the lot of or- 
dinary mortals ; it is the reward which falls, for the most 
part, onl y to those, who, having devoted life to the ser 
vice, have become skilled in all the logie and the arti- 
fices of experiment and observation. Nev ertheless, we 
do not overrate the duty of our society when we make it 
responsible, to some extent, for these best results of orig- 
inal research. We may appeal to the record of work al- 
ready done by members of our section for encouragement 
to believe that even in this highest sense Sc ientific inves- 
tigation is not altogether beyond our reach. Witness, 
for example, the rese: arches of our colleague in the geolog- 
ical character of our own township—researches which 
although in their infancy have begun to awaken interest 
among the geologists of our own and other countries. 

Still, if nothing is to be recognized as scientific inves- 
tigation, except that which is destined to increase the 
sum of human knowledge, then to demand that scientific 
investigation shall be the only, or even the chief object 
of an organization like ours, would be futile, because the 
large majority of our members are not,and in the nature of 
the case can never be, specialists in science. 

But there isa great deal of genuine investigation which 
never ripens into discovery. Indeed the investigation 
which bears fruit is generally preceded by that which 
does not. Itis not far from true to say that every im- 
portant research consists of two parts; the first part is 
devoted to determining what others have already done, 
while the second consists in devising the new methods, 
and creating the new conception by which the work is 
carried forward. Discoveries are the fruit of both. But 
while the first is less conspicuous than the last it often- 
times is no less difficult to accomplish. — [ts difficulties. 
however, are not of the kind that absolutely demand the 
peculiar skill of the trained scientist to overcome. — It is 
a kind of research which may be conducted without re- 


112-(82) THE WORK OF THE SCIENTIFIC SECTION. 


sort to experiment or to the slow processess of skillful ob- 
servation. For the printing press is the conservitor of 
science as it is of every other element of civilization. 
Whatever becomes Known is immediately embodied in 
the records and to trace the progress of scientific research 
demands the same kind of skill and judgment in the use 
of books which must be’ exercised in order to trace the 
progress of any social or political cause. 

To bring together the scattered fragments of know- 
ledge, on any single topic, in form suitable for easy re- 
ference, is genuine scientific work, and, if well done the 
result is a welcome contribution to science. It isa work 
which the specialist must do, unless it has been already 
done, before he ean launch with confidence upon his 

original efforts, and hence. it will be found that nothing 
is more highly prized by the specialist than a mono- 
graph of the subject which engages him. The need of 
such work is very great ; | mean that science for its own 
sake needs it. For consider the state of affairs. Never 
was the pursuit of science so vigorous as now. Never 
were its achievements more numerous nor more IMpor- 
tant. Ten thousand hammers are opening the treasuries 
of the rocks; ten thousand microscopes are revealing 
the mysteries of matter in its infinitessimal forms ; ten 
thousand telescopes and spectroscopes are unfolding the 
records of stellar systems ; and ten thousand laborator- 
ies are in hot pursuit after all that is physical among 
the elements of life. Wemay also add that ten thou- 
sand printing presses are recording, and ten thousand 
express trains are scattering the results of these investi- 
gations. Indeed so numerous are the scientific publica- 
tions and so general is the field which each one covers 
that the sum total of what is done in any single direc- 
tion is to be found nowhere. Its items are so widely 
separated that the specialist may not discern them, and, 
ignorant of their existence, he is sometimes led to devise 
and accomplish a tedious and toilsome research, only to 
find in the end that he has wasted his time and energy 
by attaining results which had been already secured by 
others. Now, whoever will make a complete compila- 
tion and digest of any subject will save this wasted 
energy of the specialist and turn it to account in the 
genuine advance of science. 
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For one who is inclined to devote his leisure to the 
study of science, even if his sole motive is self culture, 
there is no method of pursuing it more promising than 
this historical method. . Let him select any specific sub- 
ject, on which he would inform himself, and then let 
him consult books and journals and the proceedings of 
societies and glean from their pages everything relating 
to it, noting the sources of his information at ‘the same 
time and let him afterward arrange it all so as to show 
its true history and the present state of knowledge con- 
cerning it, a.d he will thereby attain a mastery of the 
subject, surpassed only by that which can be attained 
by actual contact with nature in the field and in the 
laboratory. But in addition to self culture he may also 
secure the consciousness that his results are an accept- 
able contribution to science itself. 

In regard to this last point it may be said that the 
value of such a historical contribution will, of course, be 
higher as the contribution itself is more complete and 
exhaustive, but further, it may be said that the skill and 
judgment and patience needed in order to give it these 
qualities in the highest degree, can be acquired by many 
whose avocations or opportunities forbid any attempt to 
engage in the still more arduous and uncertain efforts to 
advance science by original experiments and observa- 
tions. 

I call the attention of members of our section to this 
kind of investigation believing that it is a needful and 
genuine scientific work which is quite within the com- 
pass of this society and which will clearly satisfy that 
requirement of our by-laws which specifies among our 
objects the promotion of useful knowledge by the inves- 
tigation of subjects pertaining to the departments of 
Natural, Physical and Biological Science. 

Next I would speak briefly of the second kind of work 
to which our section is called—the work of collecting 
and exhibiting material of scientific value. 


THE MUSEUM. 


The constitution of the general Institute requires it to 
establish and maintain a museum of natural history, a 
library, and a gallery of art. The preservation and 
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maintainance of this three-fold collection is assumed by 
the corporate society but the responsibility of acquiring 
it is equitably divided among the sections.. The law 
says of the art section that it shall secure and exhibit a 
collection of works and objects of art; of the Literary 
section that it shall establish a library of reference ; and 
of the scientific section that it shall establish and main- 
taina museum. Three separate rooms are set apart in 
our building to accommodate these three diverse collec- 
tions, to be accumulated by the three distinct societies 
which constitute the Vassar Brothers Institute. What 
more logical division of responsibility could be devised ? 
The best attainable success in all directions is possible 
on account of the independent labor which this division 
‘implies. 

But now as I come to speak of what a museum should 
be, I proceed with some reluctance and timidity. The 
subject belongs to a branch of science in which I am not 
learned. I would not for a moment put my opinion in 
the balance against that of any one of several among 
the members of our section, and therefore in what I say 
I shall give to you, no peculiar views of my own, but 
rather, those which I have gathered from the writings of 
others who, because of their eminence in natural history, 
are entitled to be regarded as authorities. 

In his presidential address to the Biological Section of 
the British Association for the Advancement of Science, 
in 1880, (See Nature, xxii: 394), Dr. Gunther, speaking 
of Museums, made three distinct classes of them, which 
he called respectively, National Museums, Educational 
Museums, and Provincial, or as we would say, Local 
Museums. This classification he based upon the leading 
objects for which museums are established. ‘‘ The object 
of the National Museum is to supply the professional 
student, or specialist, with as complete materials for his 
scientific researches as can be obtained and to preserve for 
future generations the materials on which these re- 
searches have been based.’’ The object of the Educa- 
tional Museum is ‘‘to supply the material for teaching 
and studying the elements of science in connection with 
oral or practical instruction, which always ought to be 
combined with it, as in colleges and universities.”’ The 
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object of the Local Museum is ‘‘to diffuse instruction 
among and to offer rational amusement to the mass of 
the people.”’ 

Now manifestly ours ought to represent the third of 
Dr. Gunther's classes, for the costliness of the first puts 
it entirely beyond our reach, while the close proximity 
of the excellent Vassar College Museum removes all need 
of our attempting the second ; but a museum whose chief 
object shall be popular instruction, is quite within our 
reach, and exactly in the line of our mission, which is 
the promotion of useful knowledge. It seems to me, 
therefore, that our chief object from the very outset 
should be to make our museum such, that while strictly 
scientific, it ‘‘shall rank equal with all similar institu- 
tions destined to spread knowledge and cultivate taste 
among the people.”’ 

Now the characteristics needed in such a collection 
have been most carefully studied by some of the most 
eminent naturalists. Mr. Wallace has said that the 
materials and the arrangement of a collection designed 
for public instruction should be totally different from 
those designed for research or for the special study of 
science. Yet local museums are in danger of being 
made in utter disregard of this principle. 

A writer in Nature (III. 381) has given a graphic des- 
eription of one such and it will be recognized as a fair 
picture of some much nearer than those across the sea 
of which he speaks. He says, ‘‘Here the jumble of curi- 
osities and objects of natural history is sufficiently re- 
markable and the want of arrangement yet more strik- 
ing. Ancient pottery and various implements of savage 
warfare ; pieces of the Royal George and samples of the 
meaningless curiosities which are brought home by 
travellers to their friends and relations, and are often 
got rid of by the said friends and relations on the first 
opportunity—these are present in full force. There are 
also drawers of foreign insects unnamed, and more or less 
damaged, some stuffed birds, a good many fossils, the 
labels of many of which are misplaced, a small collec- 
tion of dried plants, rapidly succumbing to the ravages 
of insects, and various other objects,’’ and he adds 
“this is as far as we can judge by experience, a fair sam- 
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ple of a conntry museum.”’ But this is the description 
of a curiosity shop, a Te ea of exactly that which 
a scientific museum should not be. 

In regard to the precise system of classification to be 
adopted, opinions, even among the ablest naturalists do 
not seem to be unanimous. On this point, however, no 
anxiety need be felt by us so long as our museum can 
command the services of its present accomplished cura- 
tor. Notso in regard to the material which shall com- 
pose it. On this point the opinions of the best natural- 
ists and educators seem to be in perfect accord. It is 
agreed that not everything curious; not everything 
which happens to have a history or an association ; not 
even everything which has intrinsic value, is a fit speci- 
men for the shelves of a scientific museum. If received 
at all, such specimens should be thrown together in an 
alcove set apart for curiosities. Even then the very 
large space required for the display of appropriate ob- 
jects should inspire caution against the reception of such 
as are not. 

A local musenm should contain ‘‘an arranged series 
of well preserved specimens representing as many of the 
remarkable types of living forms as are obtainable ; a se- 
ries of useful as well as noxious plants and animals; of 
economic products derived from the vegetable and ani- 
mal kingdoms ; and a complete and accurately named 
series of the flora and the fauna of the neighborhood,” 
(Dr. Gunther). There should also be a complete Series 
of specimens ‘iaeipatine geological history, and the dis- 
tribution of minerals, espec ially those of the surrounding 
country. 

Dr. Hooker, in his British Association Address, in 
1868, as well as Dr. Gunther, already quoted, makes it 
a principal requirement that a local museum shall con- 
tain a complete collection of the animals, plants, and 
minerals, of its neighborhood. Indeed, such a collection 
is the chief glory of any local museum which contains it. 
Moreover, it has this additional advantage for us, that 
the materials for it lie all around, within reach, waiting 
to be gathered, while those from foreign grounds must 
be obtained chiefly by the slow process of exchange, or 
the uncertain method of purchase. To acqnire such a 
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local collection is worthy to become an immediate and 
prominent aim of our section. Once acquired, nothing 
would be more attractive to the eye, more instructive to 
the mind, more valuable to science. [Imagine a collection 
in which you can find well prepared and classified speci- 
mens of every variety of wood and shrub-within reach of 
our explorations ; another which contains a representa- 
tive of every kind of herb and plant, of grain and fungus 
indigenous to the same area, not hidden away among the 
leaves of an herbarium, but neatly arranged, plainly la- 
belled and openly displayed in glass cases; another, 
wherein could be seen every variety of our native insects, 
orderly and tastefully mounted with their larve and 
pup, and, perhaps, accompanied by diagrams, illustra- 
ting by enlargement, their invisible or minute parts ; oth- 
ers still,containing mounted specimens of all the summer 
and winter birds, the quadrupeds and other animals of 
every species native to the region; in addition suppose 
an exhibit of specimens showing the geological forma- 
tions, their fossils and their minerals, and the soils which 
cover them; and finally, whatever industries thrive by 
which any of these native materials are wrought into use- 
ful products, suppose these also to be represented, not 
only by specimens of the perfected articles of commerce, 
but also by others illustrating the various stages of man- 


-ufacture. No collection of another kind can be gathered 


by the personal investigation of our own members and 
friends ; none could be more interesting to our commu- 
nity ; none more instructive to strangers; and, I may 
add on the authority of men eminent in natural history, 
none within the grasp of a local society, could be more 
valuable to science at large. 

So much I have felt constrained to say on this occasion 
in regard to our organization and the work it contem- 
plates. What I have said has sprung from a belief that 
without a definite purpose in view our efforts will be 
spasmodic, if not valueless, and it has been said, not 
without some hope, that it will seem to point out the 
kinds of work for which we are best fitted, in which 
success is possible, and which will command the sym- 
pathy and the assistance of our community. 
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JANUARY 29, 1888.—NINTH STATED MEETING. 


L. C. Cooley, Ph. D., Chairman, presiding ; seventeén 
members, and many invited enests present. 


The following is an abstract of a paper read on 
TiiE RELATION OF THE CHALDEAN CRI:ATION-ACCOUNT TO 
THAT IN THE FIRST CHAPTER OF GENESIS. 


BY C. B. WARRING, PH. D. 


This paper does not concern itself about any of the 
Chaldean myths, save those that relate to the ‘‘Creation.’’ 
The works consulted are George Smith’s Assyrian Gen- 
esis ; same revised by Prof. Sayce; Lenormant’s Begin- 
nings of History ; Reval Pinks Cheyne in Encyclopedia 
Britannica, article, Cosmogony; Vigoroux, La Bible. - Its 
special object is to inquire as to the justness of the 
claim fr equently made, and perhaps as frequently ad- 
mitted, that the ‘° Mosaic”’ account was taken from the 
Chaldean. 

It is granted by all that there is no historical evidence 
of such a thing. The probabilities are the other. way.— 
For although the Jews lived many years among the Baby- 
lonians, they imbibed the greatest hatred and contempt 
for their gods. From that day the Jews have been 
noted for their hatred of every form of polytheism. Itis 
incredible, therefore, that they took the Babylonian ac- 
count and placed it in the very front of their own sacred 
writings. ‘The advocates of this claim tacitly admit that 
there is neither historical evidence, nor probability, in its 
favor. They merely assume that the Hebrews got the 
Chaldean story somehow, and adopted it, and they pro- 
fess to find proof of this in the accounts themselves. It 
is admitted that the Hebrew account is not a translation 
of the Chaldean. There is left only the argument which 
may be drawn from substantial agreement. Three Chal- 
dean cosmogonies are known ; one is that on a series of 


tablets ; the second was found on what is known as the. - 


tablet of Cutha, and the third is the account given by 
Berosus. 

The first is the most noted, and ite most important, I 
give it in full as translated by Prof. Sayce. Lenormant’s 
version is the same. Mr: George Smith’s was made first, 
but-probably is not as correct. 
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(In the paper, as read, the translations of Mr. Smith 
and Prof. Sayce were given in full.) 
The first tablet : 
- 1. At that time, above the heaven was not named. 
2. Below the earth by name was unrecorded. 
3. The boundless deep also was their generator. 
4, The chaos of the seas was she who bore the whole 
of them. ; 
5. Their waters were collected in one place and the 
6. flowering reed was not gathered and the marsh 
plant was not grown. 
7. At that time the gods had not been produced any 
one of them. 
8. By name they had not been called ; destiny was 
not fixed. 
9. Then were made also the great gods. 
10. tite gods Lakhmu and Lakhamu were produced 
rst. 
i And-te-crowth they \*)*.. * 
12. The gods Sar and Kisar were made next. 
13. The days were long, a long time passed and 
14. the gods Anu (Bel and Hea were born of) 
15. the gods Sar and Kisar. 
Comparing this with Genesis the differences are many 
and profound. 
_. Genesis says, ‘‘In the beginning God created the heav- 
ens, and earth.’ There is nothing like that in the myth. 
Genesis says, ‘‘darkness covered the deep.’’ The 
myth says nothing of darkness at all. 
Genesis says, ‘‘ The spirit of God moved upon the face of 
the primeval waters.’’ The myth says the great gods were 
not yet made, and that the water was the mother of them 


In Genesis we read: And God said let there be light, 
and there was light. In the myth there is nothing like 
this. To the Chaldeans, light always existed. 

In these few lines of Genesis there are four distinct 
propositions, not one of them parallel to anything in the 
myth. 

Genesis says, God preceded all things, heaven, earth, 
and sea. The tablet expressly says that the gods were 
not made till after the earth and heaven. 

The former declares that the ‘‘ beginning’’ was 
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that point in God’s existence when the universe began 
to be; the latter says it was at that point in the exist- 
ence of the universe when the gods began tobe. The 
Hebrew account is monotheistic, the Chaldean is poly- 
theistic. Instead of similarity there is the most pro- 
found difference. 

The second, third, and fourth tablets have not been 
found. Possibly the following may belong here: 

1. At that time the foundation of the caverns, of rock 
(thou didst form). 

2. the foundation of the caverns thou didst call. 


3. The heavens was named. * * * * 
4. to the face of the heaven oy Noa 
5. thou didst give. ares 

6: aaa, So 


This is absolutely all as yet from this tablet. 

It is said to correspond to the third pericd in Gen- 
esis, but there is no resemblance. That telis us three 
things. 

First, That the land had been under water and then 
appeared. 

Second, That the waters were gathered into one place. 

Third, ‘That the earth then produced grasses, herbs 
and fruit trees. Certainly neither of these has a counter- 
part in the myth. 

The next tablet is as follows: I give only Prof. 
Sayce’s version. It is less absurd than Mr. Smith’s. 

1. Anu made suitable the mansions of the great gods. 
2. He placed the stars in them, he fixed the dwmast, 
(the name of a constellation. ) 
3. He arranged the year according to the bounds that - 
he defined. 
4. For each of the twelve months three stars he fixed 
5. from the day when the year issues forth to its 
close. 
. He established the mansion of the god Nibiri, that . 
they might know their laws (or bounds. ) 
. That they “night not err or deflect at all. 
The mansion of Bel and Hea he established along 
with himself. 
Se San also the great gates in the sides of the 
world. 
10. The bolts he strengthened on the left hand and on 
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the right. 

11. In its centre also he made a stair case. 

_ 12. The moon-god he caused to beautify the thick 
night. 

13. He appointed him also to hinder (or balance) the 

night that the day may be known. 

14. (Saying) : Every month without break, observe 

thy circle. 

15. At the beginning of the month also, when the 

night is at its height, 

16. (with) the horns thou announcest that the heaven 

may be known. 

17. On the seventh day (thy) circle (begins to) fill, 

18. but the half on the right will remain open in dark- 

ness. 

19. At that time the sun (will be) in the horizon of heav- 

en at thy rising. 

20. determine (thy form) and make—(a circle ?) 

21. (From hence) return (and) approach the path of the 

: sun. 

22. (Then) will the darkness return ; the sun will change. 

23. * * # * seek itsroad * * 

24. (Rise Pie get, and judge judgment. 

* * the ods on his hearing. 

In Mr. Smith’s version the first line of this tablet reads : 
It was delightful all that was made by the great gods. On 
this has been founded an argument for the Assyrian ori- 
gin of the Hebrew account. It is said that this line cor- 
responds to the often repeated formula in Genesis: And 
God saw that it was good. If Mr. Smith’s version is cor- 
rect, it becomes absurd when in the seventh tablet the 
same word, delightful, is applied to the monsters. Prof. 
Sayce avoids the absurdity, but at the same time takes 
away the ground for the argument. 

It is claimed that this tablet parallels the work of the 
fourth period. Nothing can be more contrary to the fact. 
In order and in matter they are different. The myth puts 
the stars first as most important, then the moon, and last 
the sun. Genesis speaks first of sun and moon, and then 
barely mentions the stars. ‘‘He made the stars also,’ 

. is all. 

In Genesis we are told that God made all the heavenly 

bodies. In the myth nothing at aliis said of their hav- 
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ing been made. The gods there do not make, they ar- 
range. 

Ann arranged the stars, he caused the moon to beautify 
_the night, and to govern the month, while the sun is 
represented as already existing, and nothing is said to 
have been done to it. 

In the myth the year is established by the stars. In 
Genesis it is the sun and moon that are to befor signs 
and for seasons, and for days and years; they are to be 
the time-measures. In the myth it is the stars. 

The story as to gates in the centre of the earth, and a 
stair-case to the upper regions, belongs exclusively to the 
myth. Nearly all the rest of the tablet has to do with 
the moon and its office as. the month-maker. This was 
to the Chaldeans the most important of the time-divi- 
sions, and accordingly it is given the chief place in the 
narrative. But in Genesis the month is not even men- 
tioned. Whatever be the explanation of this omission, 
it is hard to reconcile it with the theory that the story 
in Genesis was taken from the Chaldeans: 

The sixth tablet has not been found. 

The following is thought to be a fragment of the seventh 
tablet : 

At that time the gods in their assemby created. * * 

They made suitable (Mr. Smith says ‘‘pleasing’’) the 
strong monsters. 

They caused to come living creatures. * * 

Cattle of the field, beasts of the field, and creeping 
things of the field. 

They fixed for the living creatures * * * *  * * 
cattle and creeping things of the city they fixed -9 Sa 
the assembly of the creeping things, the whole which 
were created * * 

* * * which is theassembly of myfamily.22 wage 
and the god Nin-si-ku (the lord of the noble face) joined 


the two “together Rae ae dae to the assembly of the 
creeping things I gave life * * * 
* ~*~ * the seed of Lakhamu I deahie Cd aks 


In this fragment is to be seen a slight verbal resem- 
blance to Genesis where it says ‘‘cattle, “beasts and ereep- 
ing things.’ Butif the authors of these two accounts 
were to speak of land animals at all, it is difficult to see 
how they could have avoided that much of resemblance, 
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Two remarks may here be made on the myth: 

(1) When it speaks the truth it is only a common 
place platitude ee anyone with eyes to see, could 

easily have said, e. thou didst make the foundation 
of the caverns of nace while ‘ lines tell- 
ing of the crescent moon at the setting of the sun and of 
its waxing and waning as the month. progresses—is the 
only truth in the account. When it speaks of other 
matters it wanders into gross fables. 
(2) In Genesis God is represented as announcing his 
work in successive prophetic fiats. 

And then when his word has been accomplished, he 
surveys his work and pronounces it good. 

But all through the myth the eods are dumb. As 
blind forces they act, but they utter no fiat, announce no 
purpose, speak no approval. 

The above are all the fragments that, with any great 
probability, belong to this series. There is a more doubt- 
ful one which Mr. Smith thinks belongs here. Prof. 
Sayce says, page 63, Chaldean Genesis, revised ed. : 
“Tt is more than doubtful whether it has anything to do 
with the creation tablets. It seems rather to be a local 
legend relating to Assur, the.old capital of Assyria, and, 
possibly, recording the legend of its foundation. Bit- 
sarra or B-sarra, ‘the temple of the legions,’ was dedi- 
cated to Ninip.”’ | 

I give Sayce’s version. 


The god Khir * * si * * 
At-that time to the gods * * 
So be it, I concealed thee * * 
from the day that thou * * 
angry thou didst speak *. * 


the god Assur opened his mouth and spake to the gods. 

Above the deep, the seat of * * 

In front of Bit-Sarra which I have made 

below the place I strengthen * * * 
et there be made also Bit-Lusn, the seat * * 

Within it his strong hold may he buildand * * * 


s. - 
<a ~ 


At that time from the deep he raised * * 
the place * * * lifted up. I made NOLS 
above: 0% *-"* sheaven:* 

the place * * * lifted up hia didst make. 


* * * thecity of Assur the temples of the great gods. 
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OE) his at er arm tf a 

the god * * thee and over all which thy hand has 
made. 

* * ¥* thee, having over the earth which thy hand 
has made. 

* * * * having, Assur which thou hast called its 
name. 

Whatever this tablet may mean, it certainly has no 
counter-part in the story in Genesis. 

Mr. Smith, and others, style this series ‘‘ the legend of 
the creation in days.”’ ‘The name is not all appropriate, 
for there is no allusion to days in that sense, nor to the 
word at all, save in the first tablet, where sy eaking of 
the birth of the gods, the myth says, ‘‘ The gods Sar ‘and 
Kisar were madenext. The days were long (many ?) along 
time passed, and then Anu, Bel and Hea, were born of 
Kar and Kisar.’ 

Besides the above, there are two other creation ac- 
counts. One on the tablet of Cutha, the other recorded 
by Berosus. They are both too monstrous for any one to 
regard them as the source of the story in the Bible.  “ 

Weare told that in the tablets we have ‘fan exact 
parallelism for the six days of creation.’’ ‘‘The paral- 
lelism is complete; not a single feature is omitted !”’ 

This is most extravagant. ‘Only four tablets have been 
found and in these the little parallelism that exists, is of 
the most trivial character. 

In the first, there is no parallelism, every feature of 
the Genesis account is lacking. In the second, which is 
said to correspond to the third period in Genesis, all that 
is said is this: ‘‘ When thou didst form the foundation 
of rock, the foundation of the ground thou didst call. ”’ 
(Thou didst form the foundation of the caverns of rock, 
&c.) Not one word is here of all that makes ‘the work of 
the third period ; nothing as to the waters having been 
gathered into one place, nor of the dry land appearing, 
nor of grasses, herbs and fruit trees. Surely there is no 


parallelism here. The third of the four tablets known 


—the fifth probably of the series—is a strange medley 
of physical falsehoods. It tells of gates in the sides of 
the earth, of a god that builds a stair-case to the upper 
regions, of his arranging the stars in constellations, of 
the phases of the moon from new to old, but nota word 
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as to God’s having made sun, moon and stars. It says 
the stars establish the year, and that the moon presides 
over the months. But Genesis does not establish the 
year through the stars, while the month, so prominent in 
the myth, is not mentioned. 

In this tablet, too, the parallelism: so ‘‘complete in 
every feature ’’ is conspicuous by its absence. 

In the seventh tablet there is a slight parallelism.— 
The myth says the gods caused to come cattle of the 
field, beasts of the field, &c., creeping things; and 
Genesis says, ‘‘ The earth brought forth cattle, beasts and 
creeping things.”’ 

And this is all, absolutely all! The parallelism is 
indeed most extraordinary ! 

I know no way to bring out so clearly the vast differ- 
ence in the character of the two accounts as to read them 
in the fierce light of modern science, taking both to 
mean literally what they say. 

In Genesis the statements are such that their success- 
ful denial would result in the most serious consequences 
to science itself. For if there was no beginning to the 
universe, the doctrine of the dissipation of energy is 
false; there is no tidal friction to stop the earth’s rota- 
tion ; there is no resisting medium in space, and the sun 
is not losing energy. If the earth never was without 
form and void, it never was in a nebulous condition, and 
every form of the nebular hypothesis is impossible. If 
darkness did not precede motion, all theories of light 
are disproved, the undulatory and the corpuscular go 
out together. If the primordial light did not become 
% ood * ” light before day and night began their altera- 
tions, then What the spectroscope has told usas to nebular 
and solar light—the one with its faint three banded 
spectrum, the other with one broad and rich—is false. 
We all can see that there is now an expanse, or open 
space, separating the waters below it from those above 
it, the seas from the clouds, but according to Genesis, 
there once was atime when no such expanse existed. If 
this is false, then our earth never was so hot that water 
existed only as vapor, and the story which astronomy 
and geology have conspired to tell of a once molten 
earth is disproved. If the atmosphere which surround- 
ed the earth before life began, or the continents had 
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emerged, was ‘‘good,’’ then we are mistaken in believing 
that all the carbon now stored in the earth’s crust as 
coal or lignite, or imprisoned in bodies of plants and 
animals, existed once as free carbonic acid gas. 

Time forbids going through the chapter, but the suecess- 
ful denial of these few statements would result in wide 
spread disaster to what we now call science. 

The Chaldean account is as opposite as possible. Most 
that it says is palpably false. So far as modern science 
is concerned, the only harm its statements could do, would 
result not from their denial, but from admitting them to. 
be true. The only statements which it would not do to 
deny, are in the fifth and seventh tablets. In the former, 
we are told that the moon at the beginning of the month 
shows itself in a faint circle, grows larger and then 
smaller as the weeks go on. All of which is true, if not 
very profound. In the seventh tablet we are told that 
at a certain time, cattle, beasts and creeping things were 
made to come, implying, of course, that once there were 
none. This also is true. Perhaps I ought also to add, 
‘‘Thou didst make the foundations of the caverns of 
rock.”’’? This is all of any possible value to science. 

As to other myths, it isa suggestive fact that when they 
speak of matters—e. g., the deluge—of which the writer 
would be likely to know something by tradition, 
many real parallelisms occur, although mingled with 
much that*is absurd and contradictory, while as to all 
matters before man’s creation, there is either flat contra- 
diction, or utter silence. 

1 have spoken of the Chaldean mythasif it was intend- 
ed to be an account of creation, a cosmogony—but I very 
much doubt whether it was intended to be so regarded, 
or at least whether that was itschief purpose. The more 
I study it, the more I am impressed with the belief that 
it was written to set forth the origin and genealogy of 
the Chaldean gods, together with their attributes and 
deeds—a theogony rather than a cosmogony. Head in 
this ight, the myth becomes more intelligible. 

The first tablet opens with a statement of the condition 
of things before there were any gods. Nothing had been 
named, neither the heavens nor the earth. The deep was 
their father, the sea their mother. Destiny was not fixed, 
order did not exist. Then were made the great gods. 
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Lakhmu and Lakhamu were made first; Sar and Kiser 
were made next; and, after a long time, Anu, Hea, and 
Bel were born of them. 

This is all of the first tablet. The next three are lost. 
There is nothing on which to found a guess as to their 
contents, except as they may be inferred from the first 
tablet, and the subsequent fragments. In this way we 
may conclude that the genealogy of the gods continues 
through the subsequent tablets, together with their 
mythical deeds, such as making foundations of caverns 
of rocks, or mansions for the great gods, or arranging 
the stars in constellations, or opening great grates in the 
sides of the earth, and strengthening their bolts, or build- 
ing a stair-case in its centre, or appointing the moon god 
to hinder the night, and to observe its monthly course. 

Lastly, the gods meet in their assembly and make ani- 
mals, and so on to the end of the series. 

All this is in harmony with a theogony, but sadly dis- 
proportioned if intended for an account of creation. 

The subject was further discussed by Rev. J. Nilan, 
Rev. L. H. Squires, and Rev. 8. H. Synnott. 

Mr. W. H. Lawson and Mr. J. Young, were elected 
members. 


FEBRUARY 7, 1883.—TENTH STATED MEETING. 


L. C. Cooley, Ph. D., Chairman, presiding ; fifteen 
members, and many invited guests present. 


The following paper was read, on 
GRADATION IN ANIMAL LIFE. 


BY PROF. W. B. DWIGHT. 


Since the study of animal life began, it has been cus- 
tomary to use expressions assigning high or low grades 
respectively to the various members of the kingdom.— 
Such gradation was originally rather of popular, than 
of scientific origin. This may be well illustrated by the 
old popular, rather than scientific expression that ‘‘the 
lion is the king of beasts.”’ 

For a long time after the systematic study and classi- 
fication of zoological objects had begun, the crude, popu- 
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lar style of assigning grades, was still prevalent. Such 
oradation appears to have been founded on obvious, but 
too superficial principles, and could only be very general 
in its application. 

According to these old views one principle was as- 
sumed as a postulate. Man, in every possible aspect, 
physical as well as moral and intellectual, formed the 
apex of the vast pyramid of beings. There stands, at 
the very summit, his noble physical frame, the statu- 
esque Jupiter of the ancients, in its most majestic de- 
velopment, while the animal forms beneath him are less 
perfect in their outlines. The more we depart from the 
high typical organism of man, by so much lower do we 
go in the scale. Man’s flesh, in its tints and texture, is 
refined ; that of the brutes is of a coarser grade ; his 
sensibilities are exquisite ; theirs generally more erOss 
and dull. Starting from this view of man’s position, 
eradation was assigned to various types of animals very — 
much in accordance with their degree of approval to, or 
departure from, what is noble in this highest type. 
Animals, that had gifts enabling them to do things, 
which, if done by man, would exercise his intellectual 
powers of forethought and contrivance, were, naturally, 
ranked high. Even the moral elements of human 
character seemed to have a more or less feeble counter- 
part in some families of the brute creation, to their popu- 
lar elevation in grade. Thus the constructive skill of 
the bee, and the industr y of the ant have given them an 
exalted rank since men began to observe and to record. 

In this crude way of grading animals, in which a poet 
could theorize about as successfully as a scientist, the 
question of size had a considerable bearing on the re- 
sults. For as soon as animal organisms were reached 
which were so diminutive that no differentiation of struc- 
ture could be made by the humaneye, they were all con- 
signed to one common level, and that the very lowest, 
under the name ‘‘animalcule.’’ Manifestly, no other 
course was possible as respects these little creatures, until 
Leuwenhoek, near the beginning of the eighteenth cen- 
tury, and then Gleichen, Muller, and at last Ehrenberg, 
had microscopically resolved these animalcules into inde- 
pendent sets of well-defined organisms. 

Rejecting the former crude methods of estimating 
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gradation, modern science has turned a very searching 
light upon the facts bearing on this question. It has had 
very little respect for any assignments of gradation not 
founded upon exhaustive research into structure. It has 
demolished much that has heretofore been accepted on 
this subject. It has established new views and _ princi- 
ples, which are far more likely to stand the test of time 
than those which have been superseded. 

It has done this mainly by adopting as the only valid 
method of reaching the solutions of problems in grada- 
tion, one that had been only partially and exceptionally 
applied before. The older philosophers were too much 
accustomed to compare and classify animals by the re- 
semblances and differences of external form and attri- 
butes, and to neglect the study of internal organs and of 
embryology. It is truethat as early as the fourth century 
before Christ, Aristotle wrote a treatise, ‘‘The Natural 
History of Animals,’ in which questions of structure 
and comparative internal anatomy were handled. In 
this treatise the great philosopher shows a remarkably 
clear and exact knowledge of certain forms of internal 
structure as faras that knowledge at that time extended ; 
yet it was exceedingly meagre as compared with the 
structural revelations of these later days. 

In the medizeval ages, no ground was gained. That so 
obvious a fact as the circulation of the blood was not es- 
tablished, until Harvey demonstrated it early in the sev- 
enteenth century, proves the superficial character of 
biological studies previous to that date. Even after 
Ray, Leuwenhoek and others, in the latter part of the 
seventeenth century, had contributed novel and valua- 
ble researches in this direction, the celebrated scientist 
Boerhave, early in the eighteenth century, eminent 
chiefly as a botanist, is said, by publicly belitling the 
study of comparative anatomy, to have paralyzed its 
growth for fifty years. 

But this study was revived by Linaeus and Lamarck,and 
finally established, never to be again checked, early in the 
ninteenth century, by the great Cuvier. It has been 
unfolded into majestic proportions by Agassiz and other 
eminent biologists of our own day. It is now the only 
accepted method of biological science. It regards ex- 
ternals as generally of secondary value in classification, 
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while intimate internal structure is alone worthy to be 
the basis of broad generalization. And it is in the spirit 
of such profound investigation, that nothing is taken for 
eranted. Kven the old idea, axiomatic with the earlier 
philosophers, that man is in every respect superior among 
created existences is denied any claim as a necessary 
truth. Man himself is brought before the bar of judg- 
ment, tried by the same principles that are applied to the 
rest of the animal kingdom, and classified according to 
the results of this judicial process. Not that modern 
science has attacked the obvious supremacy of man, but 
it has in the first place required that supremacy in its 
esveral details to be proved by established general prin- 
ciples, and in the second place, as the result of this pro- 
cess, it has denied the completeness of that supremacy in 
some directions. 

It is time to consider some of the more prominent and 
interesting principles or criteria of rank, among animals, 
as developed by modern science. I will mention first, 
two grand principles of extensive bearing, brought 
forward by two of our most eminent scientific philoso- 
phers. The first was developed by the the master zoolo- 
gist, Agassiz, and may be stated as follows. In the de- 
velopment of any species of animals, from the embryo to 
maturity, earlier forms are obviously inferior to later 
forms. Consequently, species whose mature forms are 
similar to any such earlier stages, are inferior to species 
whose mature forms are similar to those of any later 
stages of such development. This law, like that of grav- 
itation, has required ages of human progress, and the 
thinking of a rarely profound mind for its formulation. 
Yet it is so grandly simple, that it can be readily explain- 
ed to a child. It is very far-reaching. It has solved 
easily many problems of rank, and it is constantly solv- 
ing more.° 

As illustrative of the working of this law, let me cite 
the following passage from another eminent authority, 
Prof. J. D. Dana. Hesays: ‘‘As a many-jointed lar- 
va, without any distinction of thorax and abdomen, is 
the young state of an insect, therefore myriapods or cen- 
tipedes, which have the same general form, are inferior 
to insects. Asa young living gar hasa vertebrated cau- 
dal lobe which it loses on becoming adult, therefore the 
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older ganoids with vertebrated (or heterocercal) tails, are 
inferior to the later in which the tails are sae vertebra- 
ted, (or homocereal). As the young of a frog, (a tadpole) 
has the tail and form of a salamandrian, Hen eta the 

salamandrians are inferior to frogs. As ‘the number of 
segments in the young of insects, often exceed much 
that of the adult, therefore species of adult animals in 
which there is an excessive number of segments, (beyond 
the typical number), have in this a mark of inferiority.”’ 

To the above illustrations of the applications of this 
law, I may add two others. Ascidians of the solitary 
type are globular animals of the sea-shore, generally 
classed among molluscs, enclosed in a thick-walled sae. 
One form of ascidians however, the appendicularia, in- 
stead: of being simply globular, like the rest, has an 
elongated appendage, and resembles a tadpole in shape. 
Which is the higher form? Observation has shown that 
the typical globular ascidians, in their embryo stage, 
have the tadpole form of the appendicularia, losing it 
when nearing maturity. The appendicularia has been 
therefore arrested as it were, and fixed in its larval stage, 
and is consequently the inferior form. Again, among 
echinoderms, there are the crinoids, that once swarmed 
in the sea but are now almost extinct, while to-day this 
class is represented by star-tishes, sea-urchins and holo- 
thurians. The latter are all stemless, while the crinoid 
is likeastar-fish fixed to the rocks by alongstem. Which 
is the lower in rank? The larval forms of stemless echi- 
noderms show the presence of a stem which drops off at 
a later and higher stage. Therefore the crinoid is a form 
inferior to all the others. It is interesting to note that 
the same conclusion is reached by the application of two 
other criteria of rank, hereafter to be mentioned. 

Generalizations are always dangerous to truth, if car- 
ried too far. So the grand pr inciple above stated, must 
be applied with caution, and with full recognition of 
the fact, that it has its exceptions. Of these In may men- 
tion the following : 

In the embryo of the mysticete or whalebone whales, 
teeth are present. These are afterwards, (before birth) 
absorbed into the gums, and in the adult, plates of 
fringed whalebone take the place of teeth in the upper 
jaw. It would be evidently absurd so to apply the above 
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rule, as to assume that we should be of a higher grade if 
we had whalebone fringes in our mouths in place of 
teeth. Again, the ascidians already mentioned have in 
the embryo condition a dorsal cord, or notochord, as it 
is called, which is a rudimentary back-bone, or verte- 
bral column. The possession of such a column is bio- 
logically the badge of admission to the highest division 
of the animal kingdom. If an animal be ever so de- 
eraded in every other respect, yet can show even 4 
paltry rudiment of a backbone, he is at once received 
with open arms into this legion of honor, the vertebrate 
sub-kingdom. 

Burrowing in the mud of our bays, is a wretched 
little worm. He does not look as respectable as one of 
our honest earth-worms. Yet a scientist, a few years 
ago prying into its inwards, discovered a long nervous 
cord running fore and aft along his back. Forthwith 
this eyeless, footless, idiotic worm was inaugurated 
into the noble family of vertebrates, and from that time 
has been privileged to look down upon his fellows.— 
He isas great a nuisance in the family as a beggar would 
be in a ‘palace. We have to keep apologizing for his 
presence there, for his meanness and emptiness ; but he 
has his patent for entrance, his little rudiment of a back- 
bone, and we cannot turn him out. 

What shall we then think of an ascidian who posses- 
ses the same birthright of a right of admittance to the 
highest sub- kingdom and then “abandons it when he is 
on the high road to maturity 4 Certainly we cannot so 
closely follow our established law as to regard the pro- 
cedures as any indication that the tvpe of the dorsal 
nerve-coid is really subordinate to the type lacking this 
cord, which in this case is the following and maturer 
form. 

It may be interesting here to call attention to the fact 
that this little ascidian, who for a brief period of tender 
youth temporarily fore-shadows the great vertebrate 
sub-kingdom, has been considered by some eminent bio- 
logists to be in the course of natural evolution, the con- 
necting link with invertebrate organisms from which the 
great and highest sub-kingdom of vertebrates has sprung. 

Again, the flounder, the halibut and other flat-fishes, 
in their embryonic stages, have their two eyes placed on 
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opposite sides of the head, as in most animals. But as 
maturity advances, one of these eyes abandons its moor- 
ings, forces its way up through the flesh and skin to the 
other and upper side, taking its place, though in a curi- 
ously oblique position, by ‘the side of the other eye.— 
The embryonic position is here exceptionally the higher 
one. The mature position is one very useful and appro- 
priate to the habits of the animal, but a deformity in 
symmetry, and a degradation in rank.* 

These exceptions, however, should not impair our 
faith in the law. They simply arise from the counter- 
working, in these cases, of another well-established law. 
In accordance with this latter law, certain embryonic or- 
_ganisms up to a certain stage develop some organs which 
are the rudimentary beginning of a higher grade of life 
than that to which in maturity they are destined to be- 
long; but there comes a point in the progress when these 
organisms cease to develop those organs any further. 
Such animals are specialized in some direction, to which 
these organs are not fitted, and the latter are consequently 
suppressed or subordinated to other organs adapted to 
the low grade of the creature’s life. In all these cases 
such organs are suppressed, otf because they are too low, 
but as in the case of the teeth of the whalebone whales, 
because they are too high in type for the mature habits 
of the animal. 

The second great law was enunciated by Professor J. 
D. Dana, and was at once accepted by scientists under 
the name of the law of cephalization. This eee 
assumes that in proportion as the anterior parts of a 
body are compacted, or as the number of organs contri-, 
buting to the functions of the head extremity is large, 
the rank is so far high. But in proportion as the num- 
ber of separate seoments in the hinder parts of the body 
is large, or the body is posteriorly prolonged, the grade 
is by so much inferior. In short, condensation head- 
wards is a sign of superiority ; expansion posteriorly is 
a sign of inferiority. 

In the interpretation of this law, the arrangement of 
the nervous system is the important consideration, as it 
is the key to the type of any animal structure. Cephali- 


*This point, however, will apparently not be granted by those zoologists, who on the 
ground of higher specialization. assign the flat- fishes the highest rank in their arder ; 
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zation (a term derived from the Greek word meaning 
head), implies the concentration of nervous power, at, 
or near, the head. Many small animals of very low erade 
fail to exhibit any nervous organization. 

The presence of nerve-matter in one or more small 

masses called ‘‘ ganglia,’ from which nerve cords stretch 
to various parts sof the body, as in molluscs, is a higher 
form; yet if these ganglia are nearly of a size and dis- 
tributed over the organism, the rank is still very low. 

There is a decided step upwards, and towards cephali- 
zation, when there is a head-g -ganglion, larger than the 
others. A still higher grade is reached when the nerve 
matter forms a cord running lengthwise through the 
body. Yet the relative position of this nervous cord has 
also an important bearing on relative rank. In insects, 
where this cord courses the ventral or lower parts of the 
body, the rank is lower than in vertebrates where it 
courses along the upper part or back. 

Still another upward movement occurs in those animals 
whose nervous dorsal cord has a large expansion at the 
anterior end, forming a distinct head. If the cord, how- 
ever, stretches far to the rear, strong and stout, energiz- 
ing posteriorly many and important organs, aS compar- 
ed with those about the head, and especially if it extend 
into a long or powerful tail, in so far, the grade is very 
low for a vertebrate. But in proportion to the relative 
increase in capacity and compactness in the brain, en- 
abling it to energize the most numerous and important 
organs in subsidy to the wants of the head, the grade of 
the vertebrate is high. Here, as we take one last step 
higher, the question of relative position again comes in. 
It has been remarked by Prof. Dana that in the higher 
vertebrates the sheathed nerve-column, or vertebra, as- 
sumes amore and more erect position, indicative of rise of 
grade, until in man, who alone of animals can stand erect, 
the brain is in a vertical line above the entire nervous sys- 
tem ; it demoninates the whole, and the summit of rank 
is reached. - Under the application of this law of cephali- 
zation, shrimps and lobsters whose abdomens are prolone- 
ed in a long robust tail-like fashion, are inferior to crabs, 
for the er abs have a very short and insignificant abdo- 
minal tail, tucked up almost out of sicht, under the 
broad cephalothorax, as if they recognized the disgrace 
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of having even a rudiment of a tail. Under the same 
law, centipedes are inferior to true insects ; salamanders, 
or tailed batrachians, to frogs, or tailless batrachians ; 
snakes to lizards ; and ganoids with vertebrated tails, to 
those fishes whose tails are not vertebrated. 

It will be noticed that in some of these cases, the same 
conclusions were reached by the other principle; this 
mutual corroboration is important, as showing their cor- 
rectness. 

I may now mention other criteria of rank, of more or 
less importance, yet none of them having so wide an ap- 
plication as either of the two grand laws already given. 
In many cases, however, they are really outgrowths of 
one of these laws 

One of these, is the principle that water species of an'y 
type, are inferior to land species of the same type. Thns 
whales, the mammals of the sea, in spite of their vast 
size, are inferior to the mammals of the land ; water- 
snails to land-snails, crustaceans or water-articulates, 
such as crabs, to insects, which are land-articulates. 

Again, we have the law of the specialization of organs. 
All true progress in the development of animal life is a 
process of specialization. The lowest forms have only 
one or a few organs with which to perform all necessary 
functions. Thus the amoeboid and infusorian animal- 
cules have only a few cavities, of the simplest character, 
and a series of hair-like cilia, to perform for them all 
the acts of moving, seizing, selecting, swallowing, digest- 
ing and distributing food, throwing off excreta, the cir- 
culation of aerated fluids and reproduction. Each high- 
er grade has some organs fitted or specialized to do 
separately some portion of this work, until as we reach 
the high-grade, well-proportioned frame of man, we find 
a great many complex organs doing each a special thing, 
and all together bringing about the perfection of high 
physiological service. We can understand how under 
the working of this law, by the simple examination of 
structure .under the microscope, even the exceedingly 
minute animalcules have been at last distinguished into 
widely separated grades. For instance, of two which 
are sporting side by side among hundreds in a drop of 
water, one, a ciliated infusorian, is pronounced very 


. 


low, while his neighbor, though considerably similar in 
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outward appearance, reveals a more specialized strueture- 


which at once assigns him a place among the higher 
worms or molluscs. 

Specialization, however, may be carried to such an ex- 
cess as to degrade, instead of conferring higher rank. 
Thus when it goes so far as to produce what is called an 
irrelative multiplication of similar parts, that is, a mul- 
tiplication of parts having a common purpose, but not 
mutually dependent, it is a degrading process. Among 
land-articulates, true insects have but seventeen or eigh- 
teen body-segments in three main divisions and only six 
legs, while spiders have never more than twelve segments 
in two body divisions, and only eight legs. The ease 
and graceful rapidity with which insects and - spiders 
move, show that these provisions are numerically quite 
sufficient to secure the highest results in locomotion. 

Now there is another sub-class of articulates, the centi- 
pedes, which have from one hundred to two hundred 
body-segments mostly alike, and about as many pairs of 
feet, or from twenty tonearly four hundred feet. These 
creatures are, by so much, inferior to true Insects and 
spiders. Itis interesting to note the fact that this de- 
grading repetition of limbs does not promote locomotion. 
The-common centipede with thirty feet, is, at his very 
best, a slow traveller in comparison with an average 
eight-legged spider; while the iulus, the common cylin- 
drical centipede, with over one hundred legs, is one of 
the very slowest of moving creatures. 

I think that [am justified in adding the remark that 
specialization is an elevating process only so far as it 
works symmetrically on the various functions of the 
system. But when it develops certain organisms far be- 
yond the rest so as to destroy the symmetry of the de- 
velopment, its tendency is to that degree to lower the 
rank. A remarkable instance of this is the sword of 
defence of the narwhal, an enormously extended spec- 
ialization of a single tooth, the left incisor, while the 
other teeth are nearly, or in the female, entirely, sup- 
pressed. 

In this connection may also be mentioned the occur- 
rence of organs in some unusual position, or to state it 
in another way, the adaptation of some part of the body 
by the presence of structure not usually found in such a 
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place, to discharge some unusiial and peculiar function 
in addition to its legitimate one. This is probably a 
sign of degradation. Thus in many fishes the roof of 
the mouth, “the surface of the tongue, and the gullet, are 
furnished with teeth, while the stomach of the lobster is 
provided not only with an elegant set of teeth, but also 
with powerful jaws on which they are carried. 

Of a similar nature is the fact that the intestines of 
some insect-larvee inhabiting the water are furnished with 
tracheal openings and tubes, through which the larve 
breathe. 

Marked inequality in the size or appearance of the 
sexes is a sign of inferior grade. This occurs with the 
domestic fowl. , and with many other birds. The male of 
the celebrated ‘‘argonaut nautilus” is absolutely insig- 
nificant in size as compared with the female, and there- 
fore until very recently escaped notice. In several cases, 
in certain orders of animals, the males are so insignificant 
that they have been mistaken for minute parasites of the 
female, like ticks on a rabbit. The males of spiders are 
frequently minute as compared with the female, who is 
not only a giant to her companion, but a very fierce and 
cruel one, too. His wooing is a terribly perilous adven- 
ture, for the one whom he woos is quite accustomed to 
devour lover after lover, who tremblingly approaches 
her. It is satisfactory to know that somewhere in the 
animal kingdom, females have more than their rights. 

The various methods of reproduction have much bear- 
ing upon rank. Asexual animals, which reproduce only 
by. budding, are of the lowest. The next higher grade is 
seen in the presence of two sexes, but united in the same 
individual, called a hermaphrodite, which is still a very 
degraded type. The highest rank is universally accorded 
to those species in which the sexes are represented by 
separate individuals. Between these stages, however, 
are intermediate ones, as far as grade is concerned, occu- 
pied by families in which reproduction results from a 
mixture of the above methods. Thus the ascidians are 
both hermaphroditic and asexual. It is to be noted that 
we find mixed sexual characteristics in two families of a 
high order of intelligence and structure among insects— 
the ant and the bee. Slowness of development from the 
embryo to the mature state, is a sign of superiority ; 
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rapidity of such development, indicates low rank. The 
very low infusorians in stagnant water are fully matured 
in a few days, or even hours; most vertebrates require 
from one to three years, while man asks from fifteen to 
twenty years of adolescence. 

Individuality is a sign of superior rank ; such organ- 
isms as sponges, (?) corals, and compound ascidians, are 
low by reason of their lack of individual differentiation. 
It is true that there are generally in such cases recogni- 
zable units of organization, composing the common mass ; 
we may, for instance, count the mouths present in a lump 
of coral flesh; yet these units pass into each other, or 
into a mass of common flesh; without any boundary 
lines. 

Fixity in one place, is a mark of low grade; freedom 
of locomotion, is a mark of superiority. Thus the star- 
fish being free to move, is thereby much superior to the 
crinoid that is immovably fixed. Fixity is too nearly al- 
lied to vegetative life to rank high in an animal. The 
sea-anemone is thus lower than the free-swimming jelly- 
fish. . 

Many animals are fixed in early life, and free-swim- 
ming afterwards. This is true of many jelly-fishes, and 
it is in harmony with the first law of development. Yet 
some, like the sprat or embryo of the oyster, are free and 
lively swimmers in their earliest days, but finally anchor 
themselves permanently to some rock or shell. This is 
one of the manifest exceptions to the first mentioned 
law. 

The possession of a high degree of constructive skill, 
or of capacities showing a high degree of either instinct 
or intelligence, is of course indicative of high rank. 
Wherever it is possible for us to recognize an intelli- 
gence going beyond mere inherited instinct, it is evidence 
of elevation in grade. Those animals that can easily be 
taught new ways and new habits, over and above their 
instinctive habits, stand higher than the multitude, that 
can never get beyond the work of instinct, however elab- 
orate this may be. 

There are many other signs of rank, many of which I 
must omit, but a few more deserve passing mention. 

Parasites, sucking elaborated digested fluids from 
the bodies of other animals, are always, for this reason, 
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rated low; carion feeders are low ; but they are especially 
degraded by any modification of the usual organization 
of their class for the purpose of adapting them the better 
to such filthy feeding. Thus the neck of the vulture, 
bared of the usual feathers, to enable it the better to 
plunge its head deep into rotting carcasses, is a degrada- 
tion. 

Animals fitted for darkness, are, in so far, lower than 
those of similar general structure, who are fitted to live 
in broad daylight. Thus the mole is on this account 
lower than the squirrel. Herbivorous animals are con- 
sidered lower than those that are carnivorous. Digiti- 
grades, standing on their toes, are generally rated, by so 
much, superior to plantigrades, which stand on both 
heel and toe, and having tuberculated molars fitted for 
a mixed diet. Short lived species are lower than long- 
lived ones. Those who lay many eggs, or produce sev- 
eral or many young at once, are inferior to the less pro 
ductive ones. Esop’s ‘‘Unus, sed leo’’ is good science 
to-day. 

The power of regenerating lost parts, as the crab can 
replace a lost claw, is a form of budding, and a low at- 
tribute. Animals who like the owl possess a frontal 
plane to the head, that is, a face with the eyes looking 
directly forward, are thereby superior to those lacking 
a face, and having, like the hawk, the eyes on each side 
of the head. The possession of a chin by man alone, 
seems to make that appendage an element of high grade. 
The oriental custom of swearing by the chin, has there- 
fore a basis of reason. Vegetative and imitative forms, 
like the arborescent hydroids, are low. 

Lastly, types which were prevalent in earlier geologi- 
cal ages, only to be superseded more or less by later 
types, are generally considered of lower grade than 
those which took their place. But this principle must 
not be pressed too far in its application. 

There are certain points connected with these princi- 
ples of gradation, the brief consideration of which will 
form a fitting sequel to what has been said. 

1. What are the results of applying these principles 
to the classification of the animal kingdom? From what 
has been said, itis evident that the grade of any parti- 
cular animal.is nota simple, but a very complicated 
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question. It cannot be determined except by the appli- 
cation of many principles ; as many as our knowledge of 
the structure and the habits will enable us to apply. 

It follows again, that we must know all the facts 
which the most diligent observation can furnish us about 
the life-history of any animal, before any reliable judg- 
ment as to grade can be reached. It is again evident, 
that such a judgment can be attained, if at all, only by 
a careful averaging of the elements “of degradation or 
superiority in a given case; not omitting to take into 
account the great difference in relative value of the vari- 
ous gradational distinctions. We must already have 
noticed that one animal as compared with another, may 
have several elements of superiority, and also several of 
inferiority. Thus the owl is superior to the hawk in 
his broad face, and the frontal aspect of his eyes, but he 
is inferior in having nocturnal rather than diurnal 
habits. The mole, as carnivorous, would be regarded 
as superior to the squirrel, but his burrowing, nearly 
sightless and sluggish habits make him, in so far, infer- 
ior. The dolphin is far superior to the eagle, in being a 
mammal, the highest class of vertebrates, and in posses- 
sing teeth; yet it is much inferior to the eagle as re- 
eards its being an inhabitant of the water, (though not 
water-bre athine, ) and in having the degraded form of 
fins, in the place of legs or wings. We ‘have seen that 
the crab has elements of super iority in the condensation 
of parts around the head, and the almost entire suppres- 
sion of the tail-like abdomen ; but it has elements of de- 
gradation in its facile power to replace lost limbs, and 
in its being a water-breather, even when it aspires, as it 
does sometimes, to live on land. 

Since the gradational relations of animals are so com- 
plicated, biologists are little inclined in these days to at- 
tempt anything more than very general and provisional 
conclusions as to the relative rank of the different groups. 
The idea of arranging these groups according: to relative 
rank, so that they will stand one over the other in a serial 
line, has been entirely abandoned. Of the grand subdi- 
visions of the animal kingdom, a general order of erada- 
tion may be partially made out; the protozoa are evi- 
dently the lowest; ‘the vertebrata the highest; the 
articulated animals are higher than the coelenterata. 
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Yet a complete serial arrangement in a vertical line of 
gradation cannot properly be made with these groups. 
When, in modern zoological works a tabulated scheme 
ot eradation is exhibited, it is usually in a more or less 
branching form, indicating mutual relations between the 
various groups which forbid their being regarded as 
standing ‘absolutely and wholly above or below each other 
in grade. 

It is evident that rank has little to do with the real 

importance of animals to the world, whether they are re- 

garded as benefactors or as nuisances. Noxious animals 
are by no means the more noxious, the higher the rank. 
In fact, our most unendurable tormentors appear to bein 
the lower grades. The lion, the bear, the crocodile, all 
of them powerful and malionant vertebrates, are not, 
after all, the greater scourges of mankind. That much 
lower articulate, the mosquito, is far more generally ex- 
ecrated as being more universal in its mischief. Thelow 
wheat-midge, the locust, the minute and base phylloxera, 
the insignificant clothes moth, the carpet bug, and those 
microscopic organisms at the very foot of created things 
which we suspect of fatally poisoning our blood—these 
are the great scourges which we dre ead : ; they increase 
with civilization ; they destroy national values yearly, 
which represent millions of dollars. What can be worse 
from an economic point of view than the mean, yet ter- 
rible tsetse fly, a low insect which absolutely sweeps 

away all domestic cattle from vast districts of South 
Africa 4 

Nor does high rank necessarily confer the highest 

power and indication to beneficial service. We human 
beings have a relative among the brutes, of whom we are 
not proud. He is called the monkey. His organism is 
the highest in creation except that of man. Does his 
power to do either good or evil bear any proportion to 
this his exalted rank? I do not know that he does much 
evil. Iam sure that he does avery insignificant amount 
of good. For real practical utility, a hive of bees, or a 
few bushes covered with the ecochineal insect, both hum- 
ble articulates, or a crop of the lowly organized coral- 
polyps, building up limestone for our architectural use, 

any one of these is worth Shylock’s ‘‘ wilderness of 
monkeys.” 
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Solomon in all his glory could not have.witnessed in 
his palace-halls such an array of personal magnificence 
as may be seen in our modern saloons, simply because he 
had not made the acquaintance of a certain degraded 
worm which now confers fortunes upon an army of silk 
merchants, and makes the most brilliant robe for woman- 
kind. 

My last point comes nearer home. How is the rank 
of man affected by these modern views? -The ten- 
dency of recent biological study is certainly to assign to 
man’s nature as an animal,—to his physical frame, in 
some respects, a lower position than the highest among 
animals. He is inferior to the dog and many other 
mammals in scent. The eagle and carrion-vulture sur- 
pass him much in keenness of vision; the owl and the - 
lynx in hearing, and the ostrich in digestive powers. 
Then he is decidedly primitive and old-fashioned in sev- 
eral points of his organism. He belongs to a type that 
stopped progressing, ages ago, in geological history, while 
other types had been improving by specialization. That 
you may realize that am not misrepresenting the posi- 
tion of biologists, I quote from among many passages of 
high authority the following words “of Prof. Cope, of 
Philadelphia. He says: ‘‘ Man is plantigrade, has five 
toes, separate carpals and tarsals, a short heel, and 
rather flat astralagus, and neither hoofs nor claws, but 
something between the two. In his teeth, his character 
is thoroughly primitive. He possesses, in fact, the orig- 
inal quadri-tuberculate molar, with but little moditica- 
tion. His structural superiority consists solely in the 
complexity and size of the brain.”’ 

Prof. Packard says: ‘‘Man’s limbs are of the Ip 
tive type so common in the eocene period. 

With all respect for the opinions of these, and other 
eminent zoologists, and with all desire to exercise due 
deference for their judgment, I find it impossible to ac- 
cept these views, at least, to the full extent of their 
apparent meaning. Is there not some flaw ina judgment 
which assigns a low rank to a plantigrade anatomy of the 
foot, when it requires us actually to believe such an ab- 
surdity as that the stiff, unwieldly hoof of the horse, 
adapted to but one limited condition of walking-sur- 
face, and the rapacious claws of the beast of prey, are 
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actually superior to the refined anatomy of the wonder- 
ful foot of man, adapted for use on every variety of sur- 
face, which he may be disposed to tread, ortoclimb? As 
for the geological argument derived from the fact that 
the plantigrade type was prevalent at an earlier age than 
the digitigrade, this is one of the cases, above alluded to, 
where the reasoning from geological history must be used 
with much caution. As has already been shown, special- 
ization may be carried so far as to degrade. When the 
types of plantigrade feet, or of tuberculated teeth were 
reached, it may well be, that these constituted the high- 
est types, and that all specialization beyond this, as that 
of lifting the heel into the air, has been a specialization 
which did not elevate, but lowered the type. 

There is, however, a point which has an important 
bearing on the value of the disparaging views of man’s 
grade above quoted. Such views are narrowly technical 
and zoological, and physical. They ignore entirely the 
psychological nature of man. They are thus not de- 
rived from the study of man asa whole. They take but 
a small and inferior .part of him; and on this fragmen- 
tary evidence a verdict is declared, in entire disregard 
of the organic and vital connection of this part with the 
other. Man is acomplex being. Heis made up of phy- 
sical, and also of very high and dominating moral and 
intellectual powers with which the physical part is, in 
this life, inextricably woven. Zoologists have elected 
to restrict their professional study to the physical and 
material alone. This is their special and only field ; 
they decline to consider the higher nature of man since 
that is psychology and not zoology nor biology. 

Now this is without doubt, for the most part, a neces- 
sary and proper division of scientific work. The field is 
so vast, that for any effective work, in the study of 
facts, it must be divided up among specialists limited to 
a narrow field. This is perfectly legitimate ; but, when 
such a specialist undertakes to decide the larger phil- 
osophical questions affecting that subject as a whole, of 
which he is looking at only a part, then he is using his 
restricted field in an unwarranted way, and is more 
likely to reach errorthan truth. This tendency is grow- 
ing, in all modern fields of special study, for a specialist 
to undertake to philosophize and generalize from facts 
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drawn from his special part of a subject, regardless of 
its essential and organic dependence on the facts per- 
taining to other parts of the same general subject. 
Applying these remarks to the point under discussion. 
In man the moral and intellectual faculties dominate, 


and have required for their due exercise and predomin- , 


ance, certain modifications in the physical organism.— 
His psychological and his physical nature are so mex- 
tricably interwoven, that while one may very judiciously 
be studied separately from the other, none of the higher 
philosophical questions concerning man can be worthily 
discussed which are not based on the study of man as a 
whole. including his psychological, as well as his phy- 
sical being. It follows that the restricted zoological 
sense in which the views of man’s rank have been for- 
mulated, implies so fragmentary and partial a basis of 
comparison, that it is, to say the least, unsafe. 

. Let me illustrate this point more specifically. In the 
narrow, zoological views of grade, man has been said to 
rank low in so far as he is plantigrade, remembering 
that this type is also associated with more or less her- 
bivorous habits implying tuberculated teeth. 

Now when the higher psychological, and teleological 
conditions are considered, i. e., when the reasons for 
this structure are considered, is it always certain that an 
animal which stands on the tips of its toes ranks higher, 
as zoologists affirm, than one who stands on the flat of its 
foot? Would man, taking him as a whole, really rank 
higher if he could walk on the tips of his toes, or still 
higher, if lke a horse he could stand only on one toe? 

Why is man plantigrade? I answer, Because his very 
eminence as the most cephalized, only erect being, make 
it necessary, since he stands on two feet alone, that the 
heel should be firmly planted on the ground, i. e. planti- 
grade. I fail to see how this arrangement, contrived ex- 
pressly to secure him the most noble, erect position, can 
be a degradation. . 

Again as to the fact that the senses inman have seemed 
to have come to a stand-still in their progressive develop- 
ment at alower point than those of many brutes in whom 
the specialization has continued much farther. Is this 
really degradation 4 No, for it is a teleological arrange- 
ment fitted to his higher intellectual capacity.. A dog is 
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more specialized as to scent, that he may nose along the 
_track of the rabbit. Some zoologists would have us believe 
that man would be higher if he had this scent. But it 
would be of no use to him unless he nosed along the 
ground in the same way asthe hound. How much would 
our hunters be ennobled by doing that themselves instead 
of employing dogs to do it 4 

This process of extreme specialization of the senses 
was permitted to brutes in order to make them the slaves 
of man. Like the livery of the coachman, it is a sign, 
not of elevation but of servility. Such a specialization 
was arrested at a medium point of development in man, 
because his higher intellectual faculties would enable 
him to command the services of brutes, and accomplish 
his object in a nobler way. This view is still further re- 
inforced by the important fact that in brutes these fac- 
ulties are specialized unsymmetrically in extremes. No 
one brute has at once a higher, and a harmonious de- 
velopment of themall. But in man, they are specialized 
moderately, sufficiently, symmetrically, and joined in in- 
separable conjunction with intellectual faculties, by 
which he can command all the specialized powers of 
brutes, and the physical forces of nature. Has man less 
powerful scent than the hound? He ealls a pack of 
hounds into his service and directs them to do his will. 
Has he less power of sight than the eagle and the vulture ¢ 
His modicum of sight, as reinforced by the inventive ex- 
ercise of his intellectual faculties, enables him to see the 
moons of Jupiter, the corona of the sun, or the minute 
organisms in stagnant water, none of which brutes can see. 
Is his hearing duller than that of brutes? By dominating 
the physical forces of nature, and making them reinforce 
his organs of hearing in the telephone, he hears the 
whisper a thousand miles away. Have then the brutes 
surpassed him in any of these respects? If they appear 
to have done so, as we look only to the incomplete, 
physical side of being, they certainly fail to show supe- 
rior rank, even as regards these physical aspects, when 
the whole being of conjoined faculties are considered. 

I close with a single remark. If man be the acknow- 
ledged leader of created things, is there any difference 
between the sexes, in thissupremacy ? The old oriental 
and pagan view, is one of complete subservience of wo- 
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man to man. Modern Christian civilization and modern 
revolutions of thought have certainly brought her more 
nearly upon the plane of equality with man. 

Prof. Louis Agassiz has given her even a higher place ; 
for he once wrote a treatise with this title, ‘‘ Femina 
humana superior mari.’’ ‘‘ Woman superior to man. ” 
It may at least be an encouragement to our companions 
of the fair sex, that so great a philosopher has assigned 
them so high a rank. 


MARCH 7, 1883.—ELEVENTH STATED MEETING. 


L. C. Cooley, Ph. D., Chairman, presiding ; six mem- 
bers present. 

Forty-one specimens of California marine shells, repre- 
senting twenty-one species, were given to the Museum 
by Prof. Dwight. 


MARCH 21, 1883.—TWELFTH STATED MERTING. 


L. C. Cooley, Ph. D., Chairman, presiding ; nine mem- 
bers present. 

Fifty specimens of shells from Africa were given to 
the Museum by Dr. Stevenson, and one conch shell from 
St. Domingo, was given by Mr. C. N. Arnold. 

Prof. W. B. Dwight presented a specimen of the re- 
cently discovered gem, ‘‘hiddenite.’’ He gave its history 
and made extended remarks relative to the ‘‘ habits and 
modes of occurrences of minerals. ”’ 

Mr. T. A. Schurr was elected a member. 


APRIL 18, 1883.—THIRTEENTH STATED MEETING. 


L. C. Cooley, Ph. D., Chairman, presiding; seven 
members present. ; ; 

Mr. W. R. Gerard and Rey. A. P. Van Gieson gave their 
respective herbariums to the Museum ; each herbarium 
representing the complete and classified collection of 
the flora of this county and adjacent counties. 

Dr. Stevenson gave eighty specimens of woods, repre- 
senting as many varieties, from the Island of New Provi- 
dence. 

Proceedings of the Glasgow Society of Natural His- 
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tory, of the Davenport Society of Natural Sciences, and 
of the New York Academy of Sciences were received, by 
exchange, for the Library. 

The Secretary of the Institute, Dr. Stevenson, reported 
the by-laws of the Institute as amended, and on motion 
Messrs. Van Gieson, Arnold and Stevenson were ap- 
pointed a committee to revise the by-laws of the Section, 
that they might be in harmony with those of the Insti- 
tute. 

The Chairman presented the following Annual Report : 


GENTLEMEN: What may be called the transitional 
period in the history of the Scientific Society in Pough- 
keepsie may now be regarded as at an end. The work 
of reorganization is complete. 

Twenty eight members of the Institute have been 
elected to membership i in the Scientific Section. 

Stated meetings have been regularly held, beginning 
December 13, 1882. At the first stated meeting, the 
Chairman, in obedience to the by-laws, delivered an ad- 
dress, taking for his subject, “The Work of the Scien- 
tifie Section.” Other papers have been read as follows: 
On ‘*‘ The Chaldean Creaticn Myths. ” 

By CHARLES B. WARRING—Jan. 29th, 1883. 


n.‘* Gradation in Animal Life. ” 
By Prof. W. B. DwicHt—February 7th, 1888, 


ra “The Habits of Minerals.—Illustrated by the New Mineral Hid- 
denite. ” 
By Prof. W. B, DwigHT—March 7th, 1883. 
Besides the discussion of scientific subjects the by- 
laws make it the duty of this section to establish and 
maintain a Museum of Natural History. Work in this 
direction has been vigorously prosecuted and with very 
gratifying results. By purchase of the most valuable 
portions of the property of the late Poughkeepsie So- 
ciety of Natural Science by generous donations from the 
Smithsonian Institution and other sources, and by the 
temporary loan of the Schurr collection of local fauna, 
which we hope to soon convert into a permanent acquisi- 
tion, we are already able to exhibit a museum, at once 
laree, valuable, thoroughly classified and attractive. 
In his i inaug ‘ural address, the Chairman took occasion 
to suggest that j in his opinion a most important function 
of a local society is to make and exhibit a collection, as 
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complete as possible, of the flora and the fauna of the 
region surrounding ; he cannot forbear now, at the close 
of his term of office, to congratulate the Section that so 
much has, been done in this direction, and to express the 
hope thatthe efiort will be continued until every specie 
of minerals, plants and animals indigenous to this region 
of country shall be represented in our Museum. All 
details concerning the number and character of the spe- 
cimens in the collection at the present time must be left 
for the Curator of the Museum to report. 

With the perplexing questions of organization settled ; 
with the Institute building completed, and the Section’s 
rooms at our command ; with a Museum reduced to order 
and greatly: enriched by recent additions, and with a 
membership loyal and earnest, the Section will, when 
another season arrives, find itself for the first time in its 
history, ready to take up its work without delay, and 
equipped to carry it forward without interruption. Un- 
der these conditions, I gladly retire from the Chairman- 
ship, and before doing so it only remains for me to assure 
you gentlemen of the Section, that lam profoundly grate- 
ful for your forbearance, courtesy, and codperation. 

LER. C. COOLEY, 


Chairman. 
The officers for 1883-84 were elected viz : 
Pror. W. B. DwieuHt,. - - Chairman. 
Mr.C.N. Arnonp, - - - Recording Secretary. 
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